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Preface 


M ost of us have a deep-seated liking for the companionship of plants. Their bright 
and cheery colors, their comforting shade, their varied fragrance, their suit- 
ability to our every mood, appeal to us. We like to have trees and flowers around us, 
in pots and window boxes, in our backyards and along our city streets, in our parks 
and botanical gardens. Gardening is a fundamental instinct ; and there are countless 
garden clubs where kindred spirits meet to merge their personalities with those of 
dahlias, orchids or cacti. On a more extensive scale we have those state and national 
parks and forests whose sole purpose is to preserve particular forms of plant life — 
the Sequoia National Park, the State Redwood Parks, the Joshua Tree National 
Monument, the Sahuaro National Monument, and the Torreyaand Royal Palm State 
Parks in Florida. Even if we are not interested in plants as individuals, what would 
our hunting and fishing trips, or our games of golf, be without the vegetation which 
gives a good share of the recreational value to those activities? The introduction of 
nature study into our camps, schools and colleges indicates a widespread desire to 
know more about our wild life, so much of which consists of plants. 

There is, in the United Stales, an assortment of plant life equalled by few other 
countries. As we travel from the Canadian border to Key West we can see sub-arctic, 
temperate and sub-tropical members of the plant world in their native haunts, as 
well as many tropical species which have made themselves at home. Because of the 
almost riotous abandon of American topography, from the mountains of the far west 
to the eastern coastal swamps, and from the flat mid-western plains to the desert basins 
of the southwest, there is every conceivable type of habitat with its own peculiar 
forms of plant life. Few other countries can display such variety of coniferous and 
deciduous forests, prairies, cypress swamps, alpine gardens, palm groves and cactus 
forests. Increasing millions of Americans are able to get into their cars and trailers 
and spend months enjoying the natural beauties of our forty-eight states. It is unfor- 
tunate that so few of them, even with this fundamental interest in plants, have a nod- 
ding acquaintance with the plant world in that particular region through which they 
are travelling. 

Even with this instinctive liking for flowers, trees and other plants, and with our 
intriguing variety of vegetation, many who love the out-of-doors are surprisingly ig- 
norant of the names and interesting habits of its individual members. The green man- 
tle of vegetation is often just *so many flowers, leaves, trees, toadstools, and queer 
little green growths. Any attempt to get on speaking terms with plants, whether we 
stay at home or travel, usually ends disastrously. The reason is not hard to find. It is 
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not because of the lack of books on the subject, but, strangely enough, because there 
are too many ! There is an overwhelming number of volumes dealing with particular 
plant- groups or with regional floras, but in such detail and with such scientific lan- 
guage that the layman with an incipient interest often shies away from these possible 
sources of information. 

This book was planned and written with the specific purpose of making the lay- 
man familiar with a few of the interesting plants, both native and introduced, which 
are found in the United States. It is hoped that it will serve as a card of introduction 
to the outstanding personalities in the plant world. There is a minimum of scientific 
terminology, though unfortunately some is essential in giving an orderly presentation 
of the plant world. That this is a most ambitious aim, beset , with many pitfalls, any 
botanist can appreciate. Particularly difficult has been the task of knowing what to 
omit, since to a botanist all plants are interesting and it may seem inexcusable to pass 
by many of the species or families which must, because of physical limitations of a 
single volume, be omitted. The natural interests of the average American, at home and 
vacationing in our summer and winter playgrounds, has been the criterion for the 
inclusion of material in the following chapters. If, because of this book, the reader be- 
comes encouraged to learn more about the various individuals in the plant kingdom ; 
if he feels a closer kinship with them in his everyday life ; if he appreciates more their 
characters and activities, and has added respect for their achievements — then the 
labor that has gone into this work will have been gladly expended. 

There have been two other, perhaps less important, aims in the writingoof this 
book. Many of the students in our schools and colleges have taken courses in botany. 
Far too often these courses include only microscopic study of plant anatomy or an 
identification of plants from herbarium sheets: But students are also interested in 
knowing about plants in their native haunts, in becoming familiar with members of 
the plant world which surround them in order to be able to call them by name, in find- 
ing out about species that possess unusual adaptive features or valuable economic 
properties. The origin and relationship of all our common cultivated flowers and food 
plants, the geographic distribution of species common in their particular region, these 
and countless other aspects of botany are as important as the knowledge of stem and 
leaf structure. For students of plant life, also, it is hoped that this book will be an in- 
troduction, but in a different way; an introduction to an alive, fascinating world 
which is often ignored in laboratory study. 

And then there are the thousands of gardeners, members of horticultural societies, 
and botanists who know thoroughly one particular group of plants ; there are the fern 
enthusiasts, the cactus specialists, the forestry experts, the bryologists, and algolo- 
gists, and mycologists, — and all the other -ologists, ad infinitum. Many of these think 
of plants only in terms of their special interests. It is hoped that a few of these, after 
reading (leniently, we hope) the chapters dealing with their own specialties, will 
. browse through the other chapters sufficiently to gain a well-rounded picture of the 
whole plant kingdom. 

To such laymen, students and specialists this book is offered as a survey of tiie 

WORLD OF PLANT LIFE. 
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T he plant kingdom is more than a necessary background for the parade of the 
animal kingdom ; it is more than a colorful backdrop for the drama of animal life. 
Plants arc an integral part of the world of living things whose every member is a 
growing, feeling, striving individual which seems very different superficially from an 
animal but in reality is faced with the same vital problems of existence. 

We are surrounded by a living world, unique in its ability to confiscate and utilize 
energy, to increase in size by growth, to change its activities and structures as condi- 
tions in the environment change, to reproduce other individuals like themselves. In all 
these abilities the whole world of life — plant, animal and human — is decidedly dif- 
ferent from the non-living realm of rocks and minerals and their derived products. 

Many of the individuals in this universe of life we take for granted as being neces- 
sary but unexciting adjuncts to our living. Many more are but vaguely understood 
though we meet them every day. And many, many more are unknown because we are 
so completely unaware of their very existence. 

This living world is made up of two kinds of organisms, each of which has devel- 
oped a design for living quite different from the other. One pattern of life is exhibited 
by the animal kingdom and has resulted in the great diversity of three-quarters of a 
million species ; the other pattern characteristic of plant life has its own variety of 
some quarter million different species. 

Since animals have so many structures and habits similar to our own, wc are likely 
to think of them as being typical of the entire living world. But they are the special- 
ized result of millions of years of experimenting with only one way of living, one pat- 
tern of existence. To be familiar with animal life alone is to limit one’s understanding 
of the possibilities of life and to restrict one’s appreciation of life. 

Plant life is often enjoyed because of its esthetic appeal, but rarely is it appreciated 
in any tlegree commensurate with its vital importance in the beautifully balanced 
scheme of things, or do we realize how quietly and efficiently plants accomplish what 
many animals do so much more obviously. An elm tree makes no such fuss while it 
is absorbing sunshine, air and water with which to get its noon meal as that shown by 
a puppy lapping up its saucer of milk. The more one comes to know in4ividuals in the 
plant world and the means by which they have adapted themselves to their surrounds 
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ings and overcome obstacles to their progress, the more one is surprised that such 
unassuming neighbors can achieve so many things in such interesting ways. 

Among the special accomplishments of plants we might mention their ability to 
utilize solar energy, their age span, their size range, and their importance as pioneers 
in colonizing the land. 

Man himself has had little success in constructing solar engines. Millions upon 
millions of potential horsepower reach the earth in the form of sunshine — the rays 
incompletely made use of by the members of the animal kingdom, but each one effi- 
ciently trapped when it strikes the green screen of vegetation. With this great amount 
of energy at their disposal, plants can break down the carbon dioxide molecules of the 
atmosphere, as well as the water molecules, releasing the atoms^pf which these com- 
pounds are made. The carbon, hydrogen and oxygen atoms are then recombined in 
a new compound alien to the substances found anywhere in the earth’s crust, a com- 
pound of greatest importance to the living world ; for it is from it alone that living 
matter is initially constructed. This compound is a carbohydrate, an organic substance 
typified by the common starches and sugars and woody tissues of plants. Food from 
air and water ! A superficially simple process, universally carried on by green plants, 
studied by chemists the world over, but with as yet insignificant success in its dupli- 
cation by man. 

Plants seem to have solved the problem of old age and death more satisfactorily 
than their animal relatives. What a trivial span is the century or two of life in the few 
long-lived reptiles and mammals when compared with the thousands of years in* the 
life history of the Sequoias. There are dozens of tree species with recorded life spans 
of three and four hundred years ; often they would have lived longer, had they not been 
cut down by man. Barring accidental death through fire, disease or lightning, trees 
are potentially immortal things which can go on growing almost forever within the 
limitations of physical bulk and available food. 

Plants are not only the oldest of living things, they are also the largest. The aver- 
age mammal (which is much smaller than man) is a tiny creature amid the forest 
vegetation which gives him his home. Even a whale or a Brontosaurus is a pigmy in 
the shadow of a three hundred and fifty foot Sequoia. At the opposite extreme of life, 
plants are the smallest living things. The bacteria come just within the range of our 
most powerful microscopes, many of them being only 1/250,000 of an inch in length. 

Plants are the pioneers of life ; they are the advance guard in the colonizing of any 
land area by life. All the first living things were aquatic, developing in variety and 
abundance in oceans, rivers, lakes and hot springs. Then certain bold members of the 
plant kingdom managed to survive on the barren rocky land areas, perhaps left there 
periodically by the receding oceans or by drying ponds. Even today lichens and 
mosses are the pioneers, populating exposed bed rock and crevices in cliffs. They are 
followed by a host of grasses, ferns, shrubs and trees which capitalize what little 
humus and soil the pioneers before them were able to produce. As soon as the mat of 
vegetation is complete— often before — there comes a new world of worms, insects, 
amphibians, reptiles, birds and mammals to people a region which can now offer them 
that essential for existence— food. Where plants go animals may follow, for plants are 
the staff of life for the animal kingdom. Thus plants determine where and how ani- 
mals shaULtive, since few animals can exist where plants or plant remains are entirely 
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absent ; many millions of years ago plants formed the covering ot vegetation which 
softened the harsh contours of the rocky crust and made terrestrial animal life pos- 
sible. The kind of plant life has often determined the type of animal life ; and its 
consequent development. In fact, perhaps one reason we as primates have arms as 
well as legs, instead of four legs, is that our ancestors lived amid trees! Is it too far 
fetched then to thank trees for the survival of an anatomical feature that has made 
civilization possible? 

Since there is this universal dependence of the animal kingdom upon plants for 
the basic source of food, man is not unusual in his dependence upon agriculture. 
Through breeding and centuries of experimentation, man has improved the native 
varieties of fruits, seeds, leaves, stems and roots upon which his cave-dwelling an- 
cestors relied for sustenance. In almost every group of plants, as we will see in the 
following chapters, there are some species which have become part of the human diet. 

In addition to their value as foods, plants are important to man in many other 
ways. The wood produced by plant bodies as a part of their skeletal framework is 
the chief source of building materials, as well as the basis of pulp for paper, and 
cellulose for rayon and related products. The fibers of many plants give us textile 
products such as linen, cotton, jute and hemp. Products elaborated by various parts 
of the plant body become rubber, turpentine, drugs and beverages. 

Yet even here, the web of inter-relations between plants and man does not end. 
Plants form a vegetation cover which prevents floods, keeps our reservoirs filled with 
pure drinking water, and prevents erosion by water or wind. The carbon dioxide, re- 
leased in quantities by animal respiration, is removed from the atmosphere by plants 
during the process of converting it into food. In its place, the plant returns oxygen 
to the air thus purifying the atmosphere for us and other members of the animal 
kingdom. 

All this is on the credit side of the ledger. To balance this, do we find many plants 
injurious and detrimental to mankind? Excepting the bacteria and fungi, the 
answer is no. There are a few objectionable weeds, a few poisonous plants; but 
they are an insignificant minority . And even among the bacteria and fungi we will 
later see that there are many useful species as well as harmful ones. $o that cm 
the whole, plants are a tremendous asset to mankind ; whereas, unfortunately, the 
reverse can seldom be said. The greatest enemy of plant life is of ten man himself. 

Most of us have little difficulty in differentiating between a plant and an animal. 
These two kinds of living things seem to present a clear-cut aspect of the duality of 
nature as she is today. Even to define a plant may seem unnecessary, since who would 
confuse the trout with the pondweeds through which it is swimming, a robin with 
the elm in which it is nesting, or a horse with the grass on which it is grazing 1 * 

In spite of the seeming idiocy of taking time to answer such a question, let us 
inquire “what is a plant ?” 

The plant is stationary, possesses no nervous system with whi^h to react to 
changes in its surroundings, has no intelligence, and (most characteristic of all) de- 
velops green organs known as leaves.. The animal by; contrast moves about, responds 
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obviously and more or less immediately to stimuli, and periodically eats other animals 
or plants as food. 

But how many realize that all these characteristics are not primary differences, 
nor are they universally true of all forms of plant and animal life. Many plants have 
no leaves (seaweeds, lichens, fungi, bacteria) ; many others are not green (fungi) ; 
many of the aquatic forms can swim about in animal fashion (algae, bacteria) ; and 
some are sensitive enough to trap small animal organisms and utilize them as food 
(insectivorous plants). Conversely many animals are stationary (corals, sea anem- 
ones) ; many others lack nervous systems, brains and sense organs (sponges, corals 
and other marine invertebrates). 

After all, what is a plant and what is an animal ? It is only irf£he case of the higher 
organisms that the distinction between the two is obvious and unquestionable. The 
lower in the scale of life we go, the more difficult it is to actually decide whether an 
organism is a plant or an animal. And there arc whole groups of living things which 
combine enough characteristics of each so that both botanists and zoologists lay 
claim to the organisms in question ; this is true of the flagellates, the motile green 
algae, the slime molds and at one time the bacteria. 

The differences between these two kinds of living things are not the obvious ones 
found in a few of the higher representatives of both kingdoms, but rather the different 
methods of doing the same thing . In the living world there is more than one way of 
gaining a desired result ; novelty within the limits of physical possibilities is the key- 
note of nature. * 

A primary requisite of all life is food. The physical basis of life is a complex organic 
compound known as protoplasm ; no life has ever been found which is not made of 
protoplasm. Chemically this protoplasm is mad© up of some dozen, or so common 
elements, chief of which are carton, hydrogen, oxygen and nitrogen. It is this quar- 
tette of elements which is necessary for the formation of a protein, and protoplasm 
is a combination of many proteins. Living organisms cannot secure the proteins from 
the non-living environment ; therefore it is evident that there must be a source of 
proteins somewhere or else life could never have originated nor could it go on as it 
does, era after era. This protein material comes from food. 

Likewise, to be alive means a consumption of energy : protoplasm is like an auto- 
mobile engine, in that it depends upon fuel as a source of energy to keep it going. 
This fuel for protoplasm, supplying the energy consumed in living, is also found in 
food. 

The chief difference between a plant and an animal is the w r ay it gets its food, for 
plants being living things require foods for energy and for building protoplasm just 
as animals do. Animals must secure their food from organic materials (that is, carbon 
compounds in the form of carbohydrates, fats and proteins) ; they cannot abstract 
the necessary ‘elements out of which food is made froim the various inorganic com- 
pounds found in nature. Thus animals are dependent upon other living things to 
manufacture their food for them. Animals usually get their food by ingesting plants or 
other animals, through a definite opening or mouth and subjecting this food to a 
digestive process before it can be assimilated. 

Plants on the other hand are able to make their own food from various substances 
as they occur in the inorganic world. One of the gases of the atmosphere is carbon 
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dioxide, a compound containing oxygen and carbon ; the two elements are so closely 
united however that it requires a great amount of energy to separate them. Carbon, 
the key element of living protoplasm, is therefore available only to those organisms 
capable of securing the carbon from carbon dioxide. This plants can do. Some do so 
by obtaining energy needed for the decomposition of carbon dioxide through the 
oxidation of various elements such as iron or sulphur ; such plants need no green 
color, and are found among the bacteria. Others, by far the greater majority, are able 
to utilize solar energy; this is because of a green pigment (chlorophyll) present in 
their protoplasm which can as a result release the carbon from the carbon dioxide. 
From carbon dioxide and water, the plants then construct the carbohydrate molecules, 
rich in potential energy for life and basic for the building of protoplasm. Plants change 
their carbohydrate foods into proteins by the addition of nitrogen, which is absorbed 
from the nitrates in the soil. Plants are therefore independent of the animal kingdom, 
being able to absorb their food-making materials from such inorganic substances as 
air, water and earth minerals. 

The plant and animal kingdoms separated along their divergent pathways mil- 
lions of years ago, in that dim and little understood geologic past of which we have 
no fossil record. The ancestors of both, perhaps, were bacterial organisms capable of 
extracting the energy for protoplasm-building from minerals common in the earth’s 
crust. Many of these primitive organisms were able to swim about due to delicate 
hair-like protoplasmic outgrowths ; such organisms are to be found today, and are 
known as flagellates. The appearance of the unique compound chlorophyll and its 
union with protoplasm changed the entire aspect of life, made possible food manu- 
facture in a far more efficient manner, and resulted in many-celled organisms in the 
variety found today in the plant world. The presence of chlorophyll was the fork in 
the road which has led in increasingly divergent directions along the two basic pat- 
terns of life from the ancestral bacterial and flagellate single-celled forms of life. 

The unique value of the chlorophyll-protoplasm combination is its ability to inter- 
cept sun energy, which is many times more powerful and universally available than 
the meager energy rations of such inert compounds as those of iron and sulphur, 
previously the sole reliance of bacterial life. Utilizing solar energy, green protoplasm 
had a great advantage over colorless protoplasm. Thus the first green plants appeared. 
In the beginning they were microscopic, of a few cells, entirely water-dwellers similar 
to the pondscums and seaweeds of today. As the geologic eras slipped by they evolved 
into larger, more complex plants with structures and abilities that made the transi- 
tion to land living possible; plants much like some of our moss and fern plants of 
today. At the same time there evolved a peculiar group of plants which lost their 
chlorophyll and developed the animal-habit of dependence upon organic sources for 
food, though the food was absorbed instead of ingested. These became the fungi. With 
vegetation adapted to land conditions the first vertebrates — crawling amphibians — 
were able to join in the conquest of the land. Fern plants gave rise to seed ferns ; seed 
ferns to the true seed plants ; and at the dawn of the most recent geologic era a wide 
variety of flowering plants had completed the colonization of the continents. 

Plants differ from animals also in a few other ways. In the growth process, the 
animal has definitely limited proportions ; each species has a fairly definite size and is 
composed of a definite number of organs (such as eyes, limbs, lungs, etc,). In p|atits 
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the size of each species varies within wider limits and is more dependent upon condi- 
tions in the environment. Many parts of plants have unlimited growth such as is 
found at the tip of the leafy shoot or of the root. Growth in thickness of trees is the 
result of the activities of a tissue beneath the bark known as cambium, which gives 
possibilities of girth limited only by physical conditions outside the tree. Some 
Californian Sequoias have been growing for the last five thousand years, and each is 
potentially capable of doing so forever. Though some plant organs such as leaves and 
flowers have distinctly limited growth, the number of such organs is far from constant 
for each species ; each oak in a grove may vary widely in the number of leaves or acorns 
it produces. 

Breathing is a function of living things whereby the oxygeri^rom the atmosphere 
is brought to the protoplasm and its organic foods, whose oxidation results in the 
energy necessary for vital activities. Since movement in animals is brought about by 
muscular exertion, which in turn releases energy through respiration, organisms 
which move about require oxygen in greater quantities and more continuously than 
those which stand still. The stationary bodies of most plants “breathe" leisurely by 
a simple diffusion of gases in and out of the minute pores in the leaves or through the 
less impervious portions of the bark ; while in animals, breathing has necessitated a 
respiratory mechanism for the forcible exchange of gases. 

Reproduction is for plants as for animals the formation of minute living cells which 
can separate from the parent and grow into new organisms. If each reproductive cell 
grows into another organism by itself the process is termed asexual and there i9*only 
one parent ; such reproductive cells are known as spores. This method is far more 
common in plants than in animals. When the reproductive cells are of the type that 
must unite in pairs, two cells forming one fused^cell before development into a new 
organism, the process is sexual reproduction. The two reproductive cells are known 
as egg and sperm, the individual producing the former is called female, that producing 
the latter, male. Plants also reproduce sexually, but with certain restrictions, for ani- 
mals can by their own movement bring egg and sperm cells together ; most plants 
cannot. It is only when the plants live in water or in moist situations that the released 
sperm can swim to the egg cells. Seaweeds have developed sexual reproduction by 
sperm and egg to a high degree. Land plants tend to minimize the sexual phase of 
reproduction. 

The flower is the reproductive organ of all the higher land plants, and is adapted 
for producing new plants under terrestrial limitations, where motile spefrm could 
never survive. Each flower produces pollen grains, which are really spores, that can 
be carried about in the air by various external agencies such as wind or insects. When 
the pollen reaches the pistil of a flower it “germinates" ; in other words, grows into a 
minute male plant which brings the male nucleus (corresponding to the sperm) in 
contact with the female nucleus (corresponding to the egg). Reproduction results in 
a fertilized egg, which develops into an embryo, in plants as well as animals. The 
ordinary land plant protects its embryo with an apparent solicitude which many 
animals might well emulate. The embryo is provided with a large amount of stored 
food and various protective coats, the whole being termed the seed. Often the seed 
is in turn enveloped by special tissues which protect it and secure its dispersal, — the 
fruit 
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Thus we see that the obvious differences between animals and plants which we 
first mentioned are not primary ones. The stationary condition is the result of the 
special way by which plants get their food, and is not an inadequate or imperfect 
condition in which plants are inferior to animals. To be able to move about is in itself* 
biologically, of no advantage ; it uses up costly food materials as energy and requires 
complex tissues and organs to produce the motion. Since the plant can get its food by 
standing still it would be the height of stupidity for it to move about after it. The 
animal, at least on land, cannot root itself in one spot ; the food it requires would 
hardly walk into its open mouth in sufficient quantity for sustenance. Animal locomo- 
tion is merely a means to an end ; when the animal can get its food by standing still it 
is as sedentary as a plant — witness the sponges and corals. 

It is this dependence upon locomotion which has brought about most of the other 
superficial differences between animals and plants. To move about requires a high 
degree of consciousness of changes in one’s surroundings ; sense organs, nerves and 
brains come into existence. It may be that plants lack brains because such coordinat- 
ing organs are unnecessary. Though lacking in special sense organs, plants are not 
lacking in senses. They are sensitive to gravity, pressure, light and various physical 
stimuli ; variations in any of these cause responses on the part of the plant. Such re- 
sponses are often not far removed from the reflex actions of animals. 

The plant kingdom is not, however, made up of a homogeneous number of plants, 
each quite similar to the others. The plant pattern of existence does not preclude 
minor variations on the main theme. Some plants have developed, and passed on to 
their descendants, special abilities and peculiar structures. All these descendants 
therefore resemble each other more closely than they do any other plant. 

For example, almost a quarter of all known plants have lost their chlorophyll and 
evolved into plants with parasitic or saprophytic habits of existence. The Fungi are 
colorless and for this reason, like the animals, must subsist upon organic food previ- 
ously elaborated by green plants. This they get by absorbing it from living or dead 
tissue* both plant and animal. 

Plants also differ among themselves in the complexity of the vegetative body, — 
that portion of the plant that takes care of maintenance of the individual. Some are 
single-celled and microscopic, others are many-celled and visible to the unaided eye. 
Some of the many-celled species are made up of cells each of which is capable of carry- 
ing on all the functions of living ; while others have division of labor among the cells, 
certain cells being specialized for food manufacture, others for absorption of water, 
still others for conduction of materials. The ordinary tree made up of many different 
tissues and organs is a complex plant in contrast to the simple undifferentiated body 
of a seaweed. 

In addition, plants differ in reproductive habits. Many of the simpler aquatic 
forms rely entirely upon sexual reproduction by egg and sperm, or upon swimming 
spores. Most land plants, on the other hand, have brought asexual reproduction by 
spores to a high degree of efficiency, this spore-producing habit being especially 
noticeable in the mosses, ferns, and mushrooms. In the flowering plants there has 
appeared a highly specialized spore-producing organ, the flower, which has been so 
successful that the majority of land plants today are flowering plants. 
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The plant world is made up of about 250,000 different “kinds” of plants ; each 
“kind” of plant is known as a species, and really is a group of individuals so dosely 
related that they do not apparently differ from each other in any important way. Such 
a plant species is the Red Oak, or the White Pine, or the New England Aster. Two 
or more species are grouped by biologists into a genus, if the species have more 
characteristics m common with each other than with any other kind of plant. Thus the 
Red Oak and the White Oak are two species of the oak genus ; all maples are in the 
same genus, as are all pines, or asters, or roses In speaking of a plant, scientifically, 
we mention both the genus and the species name, the former first Thus the White 
Pme is known as Pmus (the genus name) Strobus (the species name) Pitch Pme is 
Pmus ngida , or just P. ngida. Most people can differentiate between genera (plural 
of genus) such as oaks, pines and maples more easily than between species, — such 
as the different kinds of pines In some cases a genus may consist of but one species. 

Just as species which are like each other are grouped into genera, so are genera 
which have characters m common grouped into a family , the Rose Family includes 
such genera as Roses, Apples, Hawthorns and Strawberry Related families are 
grouped into larger divisions of the plant kingdom ( such as orders and classes and 
phyla) The phylum is the largest group of related plant species, the whole plant 
kingdom being subdivided into but a dozen or so phyla 

Before we begin our survey of the plant w orld, it might be well for us to briefly 
view some of the characteristics and representative members of each of the great 
phyla of the plant kingdom 

The first seven of the following phyla are frequently grouped together and called 
Thallophytes. They are characterized by a plafii body known as a thallus, devoid 
of complex organs such as roots, stems and leaves The Thallophytes can well be 
called the leafless plants They are m addition flowerless plants, for ail of them 
reproduce by spores or by sperm-and-egg methods The remaining three phyla are 
sometimes known as the Cormophytes, or cormus plants These are characterized by 
vegetative specialization into roots, stems, and leaves ; the most highly developed of 
these being the Flowering Plants The jjhyla are considered in order of increasing 
complexity 

Phylum 1 The Fission Plants ( Schisophyta ) This is the simplest and most primi- 
tive group of plants. The group is characterized by a complete lack of sexual repro- 
duction, and a primitive type of cell structure There are two well-defined sub-groups, 
or classes • the Bacteria, which lack chlorophyll, and the Blue-green Algae, which 
possess chlorophyll Both classes are made up of microscopic or minute plants, chiefly 
aquatic (Chapter 1) 

Phylum 2. The Green Algae ( Chlorophyta ) These are the simplest chlorophyll- 
bearing plants Some of them are microscopic and make up an invisible plankton 
world ; others are many-celled and often visible as slimy masses of green (Chapter 2) 
The largest of them are moss-like m habit, reaching the maximum development m 
the oceans 

Phylum 3 The Yellow-green Algae ( Chrysophyta ). In this as m the preceding 
groups we are still dealing with aquatic plants, predominantly microscopic or small 
in size These plants possess, in addition to the chlorophyll, a yellow pigment which 
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ts present in such quantities as to give the cells a golden-green color. A peculiar 
habit of these plants is the storing of reserve food in the form of oil rather than the 
starch common to the Green Algae and the higher plants. Typical of the phylum is 
the widely-distributed floating world of diatoms, which make up the bulk of vegetation 
in the upper waters of all oceans and bodies of fresh water (Giapter 2) . 

Phylum 4 . The Brown Algae (Phaeophyta). These are the common dark-brown 
and olive-green seaweeds exposed on rocky shores as the tide recedes. Although some 
of them are thread-like and mossy in habit, the majority develop massive if flabby 
plant bodies which often imitate the structures and forms of land plants. The sub- 
marine forests of kelp include species of Brown Algae which often reach a length of 
several hundred feet. The characteristic of this phylum which gives it its name is a 
brown pigment associated with the chlorophyll, which often completely obscures the 
green color also present (Chapter 3). 

Phylum 5. The Red Algae (Rhodophyta). These are the frailer and more delicate 
seaweeds which grow at and below low-tide mark where life is less strenuous than 
in the inter-tidal zone. The red seaweeds, or sea-mosses as they are also called, have 
a red pigment which often completely masks the chlorophyll and gives the plants the 
unusual purple, lavender or pink shades commonly present (Chapter 3). 

All the preceding phyla of thallus plants have included chlorophyll -bearing species. 
The following two phyla of thallus plants have in common a complete absence of 
chlorophyll ; as a result they subsist on dead or living vegetation and animal life. 

Phylum 6. The Slime Molds (Myxophyta). These are rather uncommon ter- 
restrial plants which haunt the damp and gloomy shades of the forest, living oh rot- 
ting tree trunks and other organic debris. The plant body consists of a slimy mass 
known as a plasmodium which has (for plants) the unique ability to slowly crawl 
over the substratum like a giant Amoeba. This animal characteristic is coupled with 
typical plant reproduction by spore cases (Chapter 4). 

Phylum 7 . The Fungi (Mycophyta). In number of species this phylum exceeds all 
the preceding phyla combined ; in economic importance it rivals the bacteria. Fungi 
have a thread-like plant body known as a mycelium which grows throughout the 
substratum serving as a source of nourishment for the fungus, whether that sub- 
stratum be a loaf of bread, a shoe or the trunk of a tree. Some fungi are aquatic, but 
the majority are terrestrial, living in shaded, moist situations where there is -available 
organic food. Sunlight is not only unnecessary for their development but actually 
fatal to them, since their delicate bodies are made up of watery tissues which cannot 
stand the desiccation following continued exposure, to direct sunlight. There are four 
classes in this important phylum. 

The Algae-like Fungi (Phycomycetcs) are small thread-like fungi known as molds 
and mildews (Chapter 5). 

The Ascus-Fungi ( Ascomycetes ) are unicellular plants, such as the common 
Yeast, or small thread-like fungi causing many plant diseases. A few are massive 
forms, represented by the edible Truffles, A characteristic of this class is the special 
asexual reproductive organ known as an ascus, resembling a pea pod full of peas ; 
instead of seeds, the pod contains a definite number of spores (Chapter 5) . 

'The Lichens are unique plants in that they consist of a partnership between cer* 
tain Ascus Fungi and Blue-green or Green Algae. Both plants seem to profit, by the 



association, which is known as symbiosis. Various plant body types are built up by 
these cooperating fungi and algae, exemplified by the Reindeer Moss and the Old 
Man’s Beard of the northern woods ( Chapter 6) . 

The best known of the Fungi are the mushrooms ; they are representative of the 
last class, known as the Basidium Fungi, ( Basidiomycetes ) because of the peculiar 
reproductive organs. The spores are borne on swollen projecting cells known as 
basidia, which are located on the partitions or gills beneath the “cap” of the mushroom 
(Chapter 4). 

The following three phyla constitute the balance of the plant kingdom and include 
those plants with various combinations of leafy stems, special absorbing root systems 
and other features which make terrestrial living possible. They^are the common land 
plants, a few of which have adapted themselves to an aquatic existence and become 
water-dwellers. 

Phylum 8 . The Moss Plants (Bryophyta). These, the simplest and lowliest of the 
land plants, all small and inconspicuous, and poorly equipped in most instances to live 
in very dry or exposed land situations. They are generally found on the shady sides 
of ravines, the dripping walls of caves, streams and waterfalls. There are two classes 
in the phylum. The Liverworts ( Hepaticae ) are prostrate or creeping plants with or 
without leaf-like structures, often growing as thallus over stones and twigs sub- 
merged in water. The “leafy” species have thin and delicate leaves able to survive 
only in very damp locations (Chapter 7). 

The Mosses ( Musci ) are either creeping or erect plants with leaf-like structures 
and a primitive absorbing system of rhizoids, on the whole fairly well adapted for 
land dwelling (Chapter 7). 

Phylum P. The Fern Plants (Pteridophytaffin some of the moss plants there are 
stems and leaf-like organs, but in no case are there special conductive tissues for 
carrying food and liquids to various parts of the plant body. Such vascular tissues 
appear for the first time in the fern plants. In addition there are true roots instead of 
the filamentous rhizoids of the mosses. The ferns reproduce by spores which are 
produced on the under side of the leaves or in special cone-like structures ; in the 
higher plants the spores are produced in cones or in flowers. 

Living ferns are grouped into four classes, each of which includes many fossil 
representatives as well. Some of the prehistoric fern groups, abundant at the end of 
the Paleozoic Era, have completely died out. 

The True Ferns ( Filicineae ) include a wide variety of plants which usually pos- 
sess large and intricately subdivided leaves. They vary in size from the small rock- 
inhabiting Polypody to the tree ferns of the tropics. About four fifths of all the fern 
species are found in this group. (Chapter 8) . 

The Primitive Ferns ( Psilophytineae ) include a few tropical species of rootless, 
. epiphytic plahts which are a relict of the pioneer days when the first vascular plants ap- 
peared on dry land. The extinct species are of unusual evolutionary interest, since they 
indicate the probable types of plant life which first inhabited the land (Chapter 9) . 

The Horse Tails (Equisetineae) today are rush-like and grass-like plants of wet 
swampy habitats as well as of such inhospitable locations as railroad embankments. 
They have jointed stems and very small leaves in whorls on the green stems and 



branches. Prehistoric species formed the first forests, and their remains resulted in 
the coal deposits which are today such a valuable store of energy (Chapter 9). 

The Club Mosses ( Lycopodineae ) and the related Ground Pines are small, her- 
baceous plants with short or creeping stems and small overlapping cedar-like leaves. 
They resemble miniature evergreens rather than mosses. They too had prehistoric 
relatives which were forest trees and important in coal formation (Chapter 9). 

Phylum 10. The Seed Plants (Spermatophyta). In this, the highest group of 
plants, we find the greatest complexity of both vegetative and reproductive habits. 
The root-stem-leaf combination has become successfully adapted to a wide variety of 
living conditions, forming forests and prairies, tundra and alpine meadows. So suc- 
cessful has the seed habit been, that at least half of the plant kingdom belongs to this 
phylum; a conservative estimate would put the known species of Seed Plants at 
about 125,000. It is the care for the nourishment, protection and dispersal of the 
embryonic plant which has given the Seed Plants their great advantage over all other 
groups of land plants. 

The classification of the Seed Plants is a complex subject; for though there are 
only two subdivisions, there are over fifty orders and at least a hundred common 
families. Out of this bewildering assemblage we can choose only those groups which 
are of peculiar value or significance to the human race, or those which are of interest 
because of their unusual appearance or habits. 

The Spermatophyta are subdivided into the Gymnosperms and the Angiosperms. 
The subdivision Gymnosperms, or Naked-seed Plants, includes the more primitive 
seed plants, reproducing by catkins or cones and with seeds unprotected by a fruit. 
Their leaves may be fern-like, strap-shaped, needle-shaped or scale-like. Most of the 
species are trees. The following are representative Gymnosperm types. The Cycads 
are plants with large fern-like leaves, short massive trunks and pithy stems, common 
to tropical countries (Chapter 10). The Maiden-hair Tree, with small wedge-shaped 
leaves and catkin-like flowers, is common to the Orient but widely cultivated in the 
United States (Chapter 10). The Mormon Tea and its relatives are semi- woody 
desert plants (Chapter 10). The Conifers include the cone-bearing trees and shrubs, 
usually evergeen as in the case of the pines and cedars (Chapter 11). 

The subdivision Angiosperms includes those species which have flowers, and 
seeds protected by a fruit. The Angiosperms form a large and complex group of 
flowering plants, with the various families and orders generally grouped under two 
main headings, the Dicotyledoneae and the Monocotyledoneae, — unwieldy terms 
sometimes shortened to Dicots and Monocots. 

The Dicots can be recognized by their netted veined leaves, the woody stems 
growing annually in thickness, the flower parts (sepals, petals,, stamens or pistils) 
generally, in fours or fives, the seed containing a plant embryo with two seed-leaves 
or cotyledons. On the basis of flower structure the Dicot plants can be grouped into 
three main subclasses. (1) The Monochlamydeae which are plants with flowers in 
catkins or cones, without petals and sepals or with undifferentiated ones if they are 
present. Here we find, among others, the Birch Family, the Walnut Family, the 
Mulberry Family, the Buckwheat Family, the Fig*marigold Family afid the Pink 
Family (Chapters 12-15). (2) The Dialypetalae, which are plants with flowers made 
up of distinct petals and sepals, always separate from each other. This is considered 
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by some botanists the most primitive group of the Angiospertns. It indudes the 
Buttercup Family, the Magnolia Family, the Laurel Family, the Poppy' Family, the 
Mustard Family, the Pea Family, the Rose Family, the Geranium Family, the Cafcti, 
the Insectivorous Plants, the Citrus Fruits, the Carrot Family and the Mallows 
(Chapters 16-33). (3) The Sympetalae, which are the plants with flowers character- 
ized by petals and sepals fused together, sometimes forming a tubular corolla. In this 
group, among other families, are the Heath Family, the Wintergreen Family, the 
Olive Family, the Milkweed Family, the Mint Family, the Honeysuckle Family, the 
Nightshade Family and the Sunflower Family (Chapters 34-38). 

The Monocots can usually be recognized by their long, tapering leaves with 
parallel veins ; pithy stems lacking wood and annual rings ; flower parts in threes or 
sixes; and embryo plant w’ith only one cotyledon. Unlike the Dicots, few of the 
Monocots except .the Palms are trees. A few of the common families include the 
Grasses, the Cat-tails, the Aroids, the Palms, the Lilies, the Irises and the Orchids 
(Chapters 39-42). 

With such a preview of the whole plant kingdom in mind, realizing the unique 
activities which set plants apart from animals as well as the many basic processes 
which are common to both, and appreciating enough of the various habits and struc- 
tures found among plants to understand the classification of plants, we can now set 
out upon an excursion into the realm of each of these phyla. 




THALLOPHYTA 


The THALLUS SPORE PLANTS — Tliallophyta — are the lowliest forms 
of plant life, living organisms which lack the complex tissues and organs such 
as roots, stems and leaves found in the higher land plants. They produce no 
colorful flowers, grow no fruits Many of them live their lives entirely un- 
seen and unknown beneath the surface of lakes and oceans Some are green, 
such as the Green Algae which form silky thread-like growths or broad ex- 
pansions in fresh and salt water , the Brown Algae with sijph impressive mem- 
bers as the Kelps, the Red Algae with such delicate representatives as the 
frail Sea Mosses growing deep in the oceans at the lower limit of light pene- 
tration Others are colorless and live as parasites or saprophytes : the Bacteria, 
many of which are beneficial, others harmful , the fleshy Mushrooms and woody 
Bracket Fungi , the numerous Molds, Mildews, and Blights which infest self- 
respecting green plants, the strange Lichens, Nature’s attempt at co-opera- 
tive living These comprise this little-known group of plants which 
have been content to carry on the simplicity of structure which 
millions of years ago characterized all forms of plant life. 
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I t is fitting that we should begin our survey of the plant kingdom with those 
representatives which are at the foot of the ladder of plant evolution and which 
demonstrate what plants can do in their simplest and least complex form. 

Many of these simple plants are minute forms of life, invisible as individuals 
except under the microscope — known to scientists as micro-organisms, to laymen as 
microbes or germs. They represent the reduction of living matter to the smallest 
possible dimension, that of a single cell. Most of these micro-organisms are unicel- 
lular; the few that are multicellular consist of rows of cells which form delicate 
filaments, or of masses of cells in formless colonies. When the plant body is a sin- 
gle cell, it is, as we naturally would expect, much simpler in appearance and much 
less complex in its activities than a many-cellcd organism such as a human being 
who is made up of trillions of different and highly specialized cells. 

Animal micro-organisms are known as Protozoa, a few of lvhich are of eco- 
nomic importance as disease agents. Plant micro-organisms are either algae, fungi, 
or bacteria. The algae have in their protoplasm the green pigment chlorophyll and 
are thus able to manufacture their own food. The fungi lack chlorophyll and are 
therefore dependent upon other plants and animals for their food ; yeasts are com- 
mon fungus micro-organisms. The bacteria, also non-green plants, are of much sim- 
pler structure than the fungi. The yeast plants will be considered in a later chapter; 
at this moment we will restrict our attention to the bacteria and certain of their 
relatives known as the Blue-green Algae. 

The word “bacteria” often suggests to the average person some minute and 
diabolic bug lying in wait to pounce upon an unsuspecting human and use him as a 
host for itself and its countless descendants. Such a person thinks of the terrible * 
plagues which have wiped out entire populations of various countries, of the ravag- 
ing ailments of the human race, of the expense and discomfort and sorrow which 
follow in the wake of these tiny organisms. 

It is true that some bacteria are agents of disease. But it is also true, and not 
so well known, that for every disease-producing micro-organism there are hun- 
dreds which are not only beneficial to other forms ,of life, but actually" indispensa- 
ble for their continued existence. 

That bacteria are plants may come as a surprise to many, since these living. 

*5 



1 6 

things seem far removed indeed from the popular conception of a plant. The bac- 
teria are not green, as most plants are ; in this respect they resemble the fungi 
whose thousands of species are classed as plants even though they lack chlorophyll. 
When we discover that the cell-wall of bacteria is more frequently made up of a 
cliitin-like substance similar to that found in insects than of the cellulose of a typ- 
ical plant cell, and when we learn that many bacteria are capable of independent 
locomotion in a fashion similar to that of the Protozoa, the bewilderment may be 
complete. 

After all, what is a plant and what is an animal? The lower we go in the scale 
of life the harder it is to decide indisputably whether an organism belongs to one 
group or the other. There are many groups of living things which combine both 
plant and animal characters in a fashion most embarrassing to those biologists who 
wish to pigeon-hole all living things either as plants or animals. Bacteria have some 
of these aggravating character combinations. But in the final analysis, the funda- 
mental difference between a plant and an animal lies in its method of nutrition. 
Since animals ingest their food while plants absorb theirs, the bacteria are in this 
respect typical plants. Jn addition, the only other group of organisms to which the 
bacteria are closely related is the Blue-green Algae, ( Cyanophyreae ) — undoubtedly 
plants. Together, these two groups make up the first phylum of the plant king- 
dom, the Schisophyta (Fission Plants — so called because of their characteristic 
habit of reproducing by splitting in half ). 

STRUCTURE OF HACTERi A 

The word “bacteria” is derived from the Greek “bakterion”, meaning a little stick. 
This name was given them because the first bacteria to be«recognized were the rod- 
shaped species now known as bacilli. Bacteria are the smallest living things. Vary- 
ing in size within microscopic limits. If we were to place individuals of the largest 
species end to end for an inch there would be 250 of them, and if we used the 
smallest .species, there would be 250,000! It is evident that there can be thousands 
of bacteria in a single drop of water. A single red corpuscle from human blood 
weighs about 50,000 times as much as an average bacterial cell. 

Being so small, it is no wonder that the bacteria were long unnoticed while 
scientists were exploring the visible living world. They were discovered less than 
three hundred years ago, long after Columbus had stumbled upon America — 
which was, after all, an object much easier for discovery than a bacillus. It was not 
until 1683 that a Dutch janitor by the name of Leeuwenhoek, making his own 
crude microscopes, first observed bacteria. 

In the time of Pasteur it was proved that bacteria were living organisms, in- 
stead of particles generated spontaneously in decaying flesh. Knowledge of their 
relation to decay, fermentation and disease ha$ all been the work of biologists since 
1860. Even now, except with the electron microscope, we can make out little of the 
structure of these exceedingly minute plants. 

There is a cell wall, often very thin, which protects the underlying protoplasm; 
this cell wall frequently develops a thick gelatinous sheath or capsule to further pro- 
tect the living material from unfavorable changes in the environment. The protoplasm 
itself is unique in that it is not organized into typical nucleus and cytoplasm ; what 
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there is of the chromatin material, considered so important in the passing on of 
hereditary traits, is often scattered throughout the unorganized cytoplasm. 

Bacteria are of three shapes. Smallest and simplest of all is the spherical body of 
the coccus type. When these cells, increasing their number by growth, are arranged 
like beads on a string they are called streptococci ; when in grape-like bunches, staphy- 
lococci. Much larger are the rod-shaped cells of the bacilli which are able to swim 
about in liquids such as blood or milk because they possess hair-like projections from 



BACTERIA 


Upper Row: Gonorrhea, Pneumonia Cocci; Tuberculosis, Diphtheria Bacilli. 

Lower Roie: Batilli ami Spirilla showing hair-like flagella; Cholera Spirilla; Root 
T ubercle Bacteria. 

their cell walls, known as flagella. The flagella beat to and fro much like oars. A mass 
of bacilli actively moving about, their flagella vibrating, resembles a swarm of gnats. 
There may be as many as twenty-four of these flagella on either side of the bacillus. 
The third type of bacterial cell is the spirillum, each cell spirally twisted like a cork- 
screw. 

DISTRIBUTION OF BACTERIA 

Bacteria are ubiquitous plants. There are few places on the earth, ajx>ve it, or 
below it where bacteria can not be found. They are abundant in both fresh and salt 
water, their numbers increasing as the water becomes more stagnant and filled with 
organic debris. 



Of the many bacteria that find their way into water, most are harmless, derived 
from the soil, the atmosphere and decaying vegetation over which the water has 
flowed. They include the pigmented bacteria, the decay bacteria and a dozen other 
harmless species. Pathogenic bacteria which at times get into water and arc spread 
in that way, include those causing cholera and typhoid fever. To be safe, drinking 
water should average not more than one hundred bacteria per cubic centimeter. 

Though their living requirements are best fulfilled in water at temperatures be- 
tween 22 and 37 degrees Centigrade, there are species capable of living in hot springs, 
others that thrive on the chill surfaces of snow banks and glaciers. 

Many bacteria are constantly being carried about by the atmosphere, but still air 
contains practically no bacteria as compared with air in motion. M^st of the air-borne 
bacteria and bacterial spores are carried on dust particles; after rain storms the 
bacterial content of tbc air is very low. Few of the air-borne bacteria are disease- 
producing varieties. 

Bacteria have been collected commonly at altitudes of one and two thousand feet ; 
at times, even at heights of six thousand feet. Yet aerial transmission of diseases is 
rare, few pathogenic bacteria being viable even in city atmosphere. The air bacteria 
are harmless species, such as the common Bacillus subtilis and various branching 
colonial forms. 

Strangest of all, the bacteria form an abundant subterranean flora, living to depths 
of many feet in the dark recesses between the soil particles. One investigator has esti- 
mated that soil microbes are present on the average of 100,000 per cubic centimeter 
of soil. 


REPRODUCTION AMONG^AC T E R I A 

Bacteria are ambitious plants with little respect for birth control. Their usual mode 
of reproduction is of the simplest yet most efficient type found in this living world. 
When a bacterium becomes mature a constriction develops across its middle ; thinner 
and thinner becomes the strand of protoplasm connecting the two halves until finally 
they separate. Two daughter bacteria have been formed from what was a parent cell. At 
every birth, the parent ceases to exist! Suclr reproduction by fission takes place at 
frequent intervals, under favorable circumstances three times an hour, liven with 
a conservative reproduction rate of once an hour, in two days the descendants of 
a single bacterium numbers 281,000,000,000. Such rapid reproduction takes place 
when the bacteria are surrounded by plenty of food, suitable temperature and ample 
space. Under unfavorable conditions the bacteria reduce their living contents to 
small rounded cells known as spores, well protected by thick resistant walls. In the 
spore stage, bacteria go into a period of suspended animation during which they can 
withstand unusual desiccation, intense heat or extreme cold. Some spores have been 
found alive after being subjected to boiling for sixteen hours. Spores of anthrax have 
been “brought to life” after fifteen years of inactivity. 

NON - PAT IIO GENIC BACTERIA 

For their nutrition, bacteria, as do all plants, require a constant supply of both 
energy and carbon. lacking the chlorophyll, bacteria can not rely upon the radiant 
energy of sunlight. Some bacteria obtain the energy necessary for getting the carbon 
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from the carbon dioxide of the atmosphere by oxidizing various inorganic substances 
found in the earth’s crust. This is the simplest method of energy-intake, and is found 
only in certain bacteria. It is believed by many scientists that this represents the most 
primitive way in which life can obtain its energy for living. So it may well be that 
these bacteria show us today how the first forms of life were able to build up complex 
organic compounds and protoplasm. 

The sulphur bacteria ( Beggiatoa ) form thread-like filaments in pools and ditches, 
where they oxidize hydrogen sulphide and with the energy thus released they extract 
the carbon from the atmosphere. The sulphur is left as a granular residue in the 
protoplasm of the cells. The iron bacteria (Spiro phylhtm) live in waters containing 
iron carbonates ; by changing them from the ferrous to the ferric condition they get 
sufficient energy for forming protoplasm. Other bacteria subsist on manganese or 
selenium compounds. 

Most important of the bacteria that are able to oxidize non-carbon compounds 
are the nitrite and nitrate bacteria. Whenever plant and animal remains decay, they 
produce large amounts of ammonia. The nitrite bacteria in the soil (N itrosomonas) 
use the ammonia as a source of energy, oxidizing it into nitrites which really are a 
waste product of the bacterial metabolism. Other bacteria known as the nitrate bac- 
teria ( Nitrobactcr ) utilize these nitrites, in turn, as their special source of energy. 
After oxidizing them, they leave nitrates as a product. 

In all of these cases, the bacteria have secured their energy for living from in- 
organic materials in their environment. By far the majority of the bacteria, however, 
have come to depend upon organic material both as a source of energy and of carbon. 
These are saprophytes or parasites, thus classified according to whether they live 
upon dead protoplasm, or upon that of living plants and animate. 

The nitrogen-fixing bacteria ( Asotobactcr , Rhisobium) u£e other organisms as a 
source of carbon and energy. But they are unique in being able to extract the nitrogen 
they need from the vast reserves found in the atmosphere, whereas green plants can 
usually obtain their nitrogen only from the nitrates in the soil. Some of these nitrogen- 
fixing bacteria invade the roots of such plants as clover, peas, and alfalfa, establishing 
small colonies which assume the form of swellings on the roots. The result is a con- 
dition known as symbiosis, in which two different organisms live together for mutual 
benefit. The bacteria gain the organic material from the green plant, while the extra 
nitrogenous compounds elaborated by the bacteria are utilized by the green plant for 
increased growth. Such leguminous plants therefore increase the fertility of the soil 
by adding nitrogen to it in the form pf usable nitrates. 

Decay is uot an inevitable phenomenon which takes place automatically in the 
living world. It is brought about by bacterial activity. Decay and decomposition are 
a most necessary link in the conservation of matter and energy ; for without it all the 
bulk of past generations of plants and animals would still be with us, containing vast 
reserves of life-building elements, in unavailable form. 

Every generation grows in size by the constant increase in protoplasm. This 
means taking carbon and nitrogen, among other elements, from the air and the soil. 
As Jiving organisms increase in numbers, and grow to mature size, more and more 
of these two elements are withdrawn from circulation. Fundamental to the whole pro- 
toplasm building process is the work of plants in synthesizing carbohydrate and pro- 
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tein foods. Animals eat the plants, and thus the carbon and nitrogen compounds of the 
plants become transformed into animal protoplasm. It is self-evident that without 
replacement eventually all the available carbon dioxide would be removed from the 
atmosphere and locked up in the bodies of plants and animals, living and dead ; and 
similarly the nitrogen supply would soon be exhausted in the soil. 

Only a small portion of the atmosphere is carbon dioxide, — some 0.03 per cent. 
That is about 5.84 tons of car1x>n over each acre of the earth's surface. A crop of 
sugar cane consumes 20 tons of carbon per acre in one season. At the average plant 
consumption rate, in thirty-five years all of the carbon dioxide in the world would be 
used up. 

So we face the conclusion that, were there no replacement of the Carbon and nitro- 
gen, life would have come to a standstill millions of years ago, due to lack of the two 
essential elements needed as raw materials for building living material. Small amounts 
of carbon are returned to the atmosphere during plant and animal respiration and by 
combustion of fuels. But this is in such relatively minute quantities that life would 
eventually conic to a standstill even under these conditions. 

It is at this point that the important role of bacteria in nature becomes evident. 

Many universally distributed bacteria which depend upon organic material for 
energy set to work upon plant and animal tissue as soon as life leaves them. Not only 
are the remains expeditiously removed from sight, thus making room for succeeding 
generations (a little appreciated blit necessary scavenging sen ice), but the complex 
organic compounds built up into protoplasm arc reduced again to simpler substances 
and returned to circulation as available carbon and nitrogen. 

Wood is a product extensively elaborated by plant>. There are many wood-digest- 
ing bacteria capable of changing the cellulose (wood ) '‘into various intermediate com- 
pounds such as glucose and organic acids, and finally into carbon dioxide and water. 
This is done by bacterial enzymes similar in their activities to the digestive enzymes 
iri our intestinal tract. Thus the carbon is returned to the atmosphere from which it 
originally came and where it is now available to be used over again by green plants in 
building new protoplasm. There is also a breaking down of proteins as well as carbo- 
hydrates in the decay process. Bacteria attack the huge protein molecules and even- 
tually change them to ammonia. Then the nit rite and nitrate bacteria already described, 
change the ammonia into the nitrates w’hich can be absorbed by the roots of green 
plants and used again to build proteins. 

This importance of bacteria in keepitig the elements essential for life in circulation 
can not be over emphasized. Were it not for the multitude of these invisible colorless 
plants, all life on earth would cease since there would be a continual withdrawal of 
the carbon and nitrogen, with their conversion into ‘‘frozen assets” as bodies of dead 
plants and animals. In bringing about decomposition, bacteria make it possible to 
continuously re-incarnate a living world from the remains of the dead. They are the 
despositors in the cosmic bank account while all other forms of life are reckless spend- 
ers who would soon reduce the account to zero. 

But bacteria are useful in other ways, too. Many bacteria are utilized in various 
industries. They bring about the retting of flax in the making of linen ; the conversion 
of milk substances into various cheeses ; Bacterium aceti changes apple jmgg^or cider, 
into vinegar; while another bacterium acts on tobacco leaves to j&Mxie 
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Upper Row : Microcystis > Tetrapcdia, Chroococcus. 

Center: Spirnlina, Nostoc . 

Bottom Row: Oscillatoria, Rivularia, Stigonema, Scytonema ( lower right). 
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aquatic bacteria ( Photohacterium ) present in sea water cause a luminescence similar 
to the so-called phosphorescence of various marine animals. 

DISEASE-PRODUCING BACTERIA 

Many of the bacteria thus far considered have been saprophytic species living on 
humus or decaying organic residues. There are also the numerous parasitic species 
living within the tissues of other organisms, some of which cause diseased conditions 
in the tissues of the host. It is these pathogenic bacteria that have given a notorious 
reputation to the whole group. 

All three types of bacteria have such disease-producing species. The bacilli are 
responsible for tuberculosis, typhoid fever, leprosy, diphtheria anefctetanus. The slen- 
der rods of the tuberculosis bacillus gain entrance into anin.al bodies through the 
respiratory and intestinal tracts, migrating to various organs and tissues where the 
bacterial colonies form masses of hard, gray translucent tissue. These nodules, or 
tubercles, give the disease its name. Tuberculosis bacilli are among the most widely 
distributed of the pathogenic bacteria; nearly every kind of animal is susceptible to 
their inroads. They have been found in many different mammals, cattle and swine 
being especially susceptible, and in fishes, amphibians and reptiles. Leprosy bacilli arc 
similar in appearance, but differ in being restricted to the human species. Diphtheria 
is the result of small, slightly curved, bacilli which produce powerful toxins which 
poison the body. Tetanus bacilli are widely distributed in soil and in water ; wood 
soils have been found to contain fewer of these bacilli than soils from gardens, streets 
and pastures. 

The spirillum type is of less importance in causing diseases than cither of the 
other two. Cholera is the result of a .spirillum infectifm. Under natural conditions this 
disease is rarely found in animals. The spirillum, in addition to producing fatal toxins, 
is able to dissolve and destroy red blood corpuscles. 

Cocci are responsible for a variety of abscess and pus-forming conditions in the 
human body, as well as gonorrhea, pneumonia, scarlet fever and osteomyelitis. Pneu- 
monia cocci occur in pairs and are known as diplococci ; they are pathogenic to various 
small animals (mice and rabbits) and to man. When the liacteria gain access to lung 
tissue, they cause lesions which make normal lung functions impossible. Pneumococci 
also cause peritonitis, eye infections, pleurisy and meningitis. Chains of streptococci 
cause various infections and lesions in the throat and elsewhere. When the infection 
is in the skin or subcutaneous tissues, erysipelas results. Sore throats, diarrhea, dysen- 
tery, appendicitis and fatal septicemia have all been traced to streptococci. 

Non-pathogenic bacteria are always present in and on various organs of the body. 
Over one hundred different varieties have been found normal to the human mouth 
cavity ; these arc mostly spirilla and cocci. Normally harmless, these cocci may invade 
the gums around the base of the teeth and cause abscesses ; or entering the tonsils, 
cause tonsilitis. In the intestinal tract there are many transient forms taken in with 
the food, as well as a permanent population. The high acidity of the stomach juices and 
the rapid elimination of the stomach contents tend to keep the number of bacteria in 
the stomach low. Relatively few bacteria arc found in the small intestine, in contrast 
to the number found in the large intestine. In the latter there are many bacilli, such as 
bacillus coli and bacillus acidophilus. The former is an asset to the human body be- 
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cause it aids in changing proteins into simpler substances ; the acidophilus bacteria 
coagulate milk and form lactic acid, and ferment maltose. 

Thus the l>actcria are a widely distributed group of plants which, though charac- 
terized by rather uniform size and appearance, by simple structure and correspond- 
ingly simple activities, carries on a variety of important relationships which involve 
them with other living things. Of the several thousand known species, a small number 
gain access to other living organisms and steal an existence from them as parasites. 
But by far a greater number arc free-living species which are continually attacking 
the enormous collective mass of plant and animal bodies that have survived their use- 
fulness while yet locking up within themselves the vital elements needed for con- 
tinuance of life. By taking to pieces the elaborate framework of past life, its physical 
basis is demolished and the building units of carbon and nitrogen are again made 
available for the life cycle. This most humble of all the groups of plants is indeed an 
essential link in the well-ordained cycle of energy in Nature whereby a constant supply 
of life-giving essentials seem designedly present for the world of the living, reclaimed 
from the realm of the dead. 

TIIE RI.UE-(iREEN ALGAE 

Close relatives of the bacteria are the Blue-green Algae, ( Cyanophyceac ) — most 
primitive of the plants containing chlorophyll in their protoplasm. They resemble the 
bacteria in their simple cell organization, in their unicellular and unspecialized multi- 
cellular bodies, and in their inability to reproduce other than by asexual means. 

The name Blue-green Algae is given to them because a blue pigment, phycocyanin, 
is present with the chlorophyll, sometimes in such quantities that it obscures the green 
color and gives the plants a brownish or bluish-black tinge. 

Some of these little-known plants are found in terrestrial habitats, forming slimy 
coats on mud and sand and dripping rocks, or encrustations on stones and wood. 
Some, with the bacteria, constitute the subterranean flora. But a large majority are 
aquatic plants, found floating or submerged and attached in ponds, lakes, swatnps, 
streams and waterfalls. 

Many a fisherman lias been puzzled at the “bloom” which, appearing suddenly in 
late summer, often fills his favorite pond with a scum of bluish-green dust or with 
what see ms to be chopped up fragments of grass sterns. This choking of the water by 
a rapid increase in the numbers of various Blue-green Algae, ordinarily microscopic 
and invisible, pollutes water supplies by giving them objectionable tastes and odors. 
Undoubtedly it affects the fish life by allowing lessened gaseous exchange through 
the surface of the water with the atmosphere. 

Since their natural food is the organic material found in stagnant waters, when 
Blue-green Algae grow luxuriantly it generally means that some sort of pollution is 
present. Under ordinary circumstances the water blooms are only obnoxious, but at 
times they may assume economic importance by the poisoning of livestock compelled 
to drink water containing them. In the West, horses, cattle, sheep and turkeys have 
died in great numbers along the shores of lakes where such species as Microcystis , 
Aphfinizomenon and Anahaem have formed water-blooms. Studied in the laboratory, 
these plants were found to contain a poison which is toxic to such laboratory animals 
as rabbits and guinea pips. * 
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The visitor to Yellowstone National Park has seen another result of blue-green al- 
gal activity These plants can live in the waters of hot springs, at a temperature of about 
77 degrees Centigrade , they have been reported from certain Californian hot springs 
at temperatures close to the boiling point of water (97 degrees Centigrade) These 
waters are usually highly charged with calcium and magnesium salts, which are pre- 
cipitated as insoluble carbonates by the action of the Blue-green Algae, usually some 
species of Phormtdium This deposited material, know n as travertine, may accumulate 
at the rate of four millimeters per wwk It forms terraces of brilliantly colored hues, 
due to the layers of algae living on the surface of the precipitated salts 

The colonial Blue-green Algae include a great number of free-floating and incon- 
spicuous plants common in every pond and pool They are spherical or irregularly- 
shaped masses in which the groups of cells are imbedded in a jelly 

Chroococcus is a typical plant of this group ; it occurs as rounded colonies made 
up of simple spherical cells united in groups of two, four, eight and sometimes sixteen 
cells. Gloeocafisa is another simple colonial form, characterized by thicker and more 
conspicuous sheaths around the individual cells Microcystis forms larger ancl more 
irregular colonies of hundreds of cells crowded together into free-floating gelatinous 
masses. An abundance of this species is one of the causes of watu -bloom 

Filamentous Blue-green Algae are generally attached instead of free-floating 
Each plant is made up of a filamentous body, consisting of rows of cells m delicate, 
thread-like strands 

Oscillatona is a very common bluish plant of widespread occurrence, by tlu 
trained eye of the botanist it can be easily found pn any moist rocky cliff, on damp 
soil, muddy river bank or the bottom of shallow ponds and pools Masses of tin plants 
appear to be plush-like coats, covering the substratum with a velvety blue-green in- 
tegument Each Oscillatona plant is an unbranched filament, capable of a slow swa>- 
ing movement, usually at the tip, which has given the genus its name A relative of 
Oscillatona is the Phorwndium plant, abundant m hot springs 

Nostoc is another common Blue-green Alga, differing from Oscillatona m the 
presence of sheaths which are often confluent to form a gelatinous matrix m which 
the twisted, coiled filaments become entangled 

Scytoncma is a filamentous Blue-green genus which has developed a method of 
false branching due to the segmentation of the plant into reproductive sections and 
the germination of these without their being freed from the sheath of the parent plant 
Scytonema is found m various terrestrial habitats, on damp soil or on the face of drip- 
ping cliffs where the yellowish-brown filaments form an interwoven felty mass A 
related genus, Tolypothnx, is more commonly found as blackish tufts, submerged on 
stones and twigs. 

Sttgonema represents the development of true branching filaments, often the 
main filament is several cells in thickness It inhabits wet rocks and moist earth, where 
it forms yellow and brown, sometimes black, slimy cushions 

Most complex of all the Blue-green Algae is Rnmlana , which consists of filaments 
tapering from a broad base to a fine hair-like tip, many of these filaments being united 
into very firm gelatinous colonies Tufts of Rivulana colonies form brown and black 
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spots on submerged stones, stems and wood ; in some species the plants are encrusted 
with lime. 

These plants are of additional interest because of their ancient genealogy. Their 
ancestors, very much like the living Blue-green Algae in structure and activities, are 
the earliest known fossil representatives of any kind of living thing. Fossil Blue- 
greens from the * Proterozoic Era form calcareous bodies similar to the “water- 
biscuits” resulting from such algal activity today. 

* estimated to be at least 1,000,000,000 years ago. 



CHAPTER II 



O recn 



A nyone who has inadvertently allowed his aquarium to remain in the sunlight, has 
become acquainted with these simplest of all green plants. The clear water grad- 
ually becomes clouded with minute green particles which cover the glass sides with 
a tenacious film ; these are microscopic green plants belonging to the Green Algae. 

Likewise the fisherman who finds his hook caught in a submerged mass of twigs 
and branches brings up stems covered with tufts of slippery green threads. When 
torn loose from their anchorage at the bottom of a lake or pond, these silken masses 
form extensive floating mats of Green Algae commonly known as “pond scums”. 
These plants also grow on rocks in streams, and on tjje brink of waterfalls, where they 
form graceful streamers. In the clear water of wells *and springs many species form 
bushy growths on stones and woodwork. 

Some species of Green Algae live on land where they form green coatings in damp 
places on soil, stones and bark of trees. Such a plant is Protococcus which has the 
unique distinction of being the commonest as well as the simplest green plant in the 
world. It occurs often as only a single cell, but at other times is found in small colonies 
of several cells. Each cell represents the green plant reduced to the lowest form pos- 
sible. 

In the pools left in rocky depressions by the receding tide, one can not help noticing 
the silky green strands of the algae which are common in such habitats and elsewhere 
about high tide mark. There are few natural landscapes more striking than a rocky 
pool filled with clear water, sides and bottom covered by beds of steel-blue mussels 
and colonies of white barnacles — and surrounding all, the swaying tufts of Green 
Algae. 

In addition to these, there are countless hundreds of species which are as invisible 
as bacteria. A drop of water, under the : microscope, reveals an unexpected world of 
floating and swimming plants, of surprising symmetry and beauty. 

The basic character of green plants is found in the cells of which they are com- 
posed. Every cell, within its protective wall, contains a minute portion of protoplasm 
which may contain many differentiated substances. In some of the cells, scattered 
through the colorless protoplasm, are many small, usually oval, bodies which contain 
the chlorophyll. These chlorophyll-bearing bits of protoplasm are known as chloro- 

26 
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plasts, and are found in all green plants. In the common flowering plants, every cell 
does not contain these chloroplasts ; such green cells are restricted to special organs, 
particularly, the leaves. Thus it is in the leaves that food manufacture takes place. 
Other parts of the plant, made up of cells lacking chloroplasts, have other functions, 
such as the absorption of water by roots, the transportation of sap by stems. 

In the Green Algae, however, as well as in all the other Algae, there is no such 
division of later between the regions of food manufacture and regions carrying on 
other functions. The plant body is a thalius, undifferentiated into roots, stems and 
leaves. Usually, every cell of the Green Algae contains its own chloroplasts ; this makes 
each cell more or less independent of its neighbors. Because the plants grow sub- 
merged in water which is rich in dissolved minerals, every cell absorbs what it needs 
for itself. 

In the simplest Algae, the plant body is a single cell, as in Protococcus. But fre- 
quently the plant is a colony made up of hundreds of rather similar cells lacking divi- 
sion of labor into special tissues ; or a filament of such cells making up a long thin 
thread. Most of the Green Algae are built up on this latter plan, a very successful type 
of plant body in an aquatic environment. A few species have experimented with other 
designs, such as the thin papery bodies or the cylindrical spongy ones of the marine 
sperics. 

Division of later in the land plants has further resulted in the setting aside of 
special reproductive organs, — the flower, fruit and seed. The Algae lack all of these; 
in fact, in many species there are no special organs for reproduction, each cell being 
capable of producing whatever reproductive tedies might be necessary. Many of the 
single-celled forms reproduce asexually by fission after the fashion of the bacteria. 
The many-celled species reproduce asexually by fragmentation, each fragment of the 
jiarent growing into a new plant ; or by spores. A spore is a minute one-celled body 
which may he formed directly from a vegetative cell, or in special structures known 
as sporangia. The spores of many Algae have hair-like locomotor structures known 
as flagella or cilia ; as a result these swimming spores, or zoos]x>res, can actively move 
from place to place in the water. The spores of other Algae arc immotile, a condition 
typical of such land thalius plants as the mushrooms. An algal cell can form zoospores 
simply by having the protoplasm withdraw from the cell wall, reorganize itself into a 
small unit which escapes from the cell, grows flagella, and swims away on a voyage of 
discovery. When it has exhausted itself it settles to the bottom of the pond, loses its 
flagella and then germinates into anew plant. In this way, dispersal of the Algae takes 
place. 

The Algae also reproduce sexually by means of eggs and sperm. The eggs are rela- 
tively large, immotile cells formed in certain vegetative cells or in special egg-produc- 
ing organs. The sperm cells are smaller and possess flagella, thus swimming in the 
same fashion as the zoospores. The sperm are produced in great quantities in vegeta- 
tive cells or in special sperm producing organs. When released, the sperm swim 
through the water to the egg-cell or organ containing the egg, fuse with it, and the 
fertilized egg grows into a new plant. Such sexual reproduction by motile sperm, as 
in animals, is possible among the Algae because they live in the water. For terrestrial 
plants, such a type of rqjroduction is impractical, though it does occur to a limited 
extent among the mosses and ferns. 
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SWIMMING GREEN ALGAE 

To niany people a plant means a living thing anchored in the ground by roots and 
producing a branching stem bearing leaves. In actual fact, only about half of the 
known plant species have these characters; there are many plants without roots, 
stems and leaves. Among the Algae especially, we find thousands of species that 
confound the layman’s idea of what an orthodox plant should be. 

First of all, there are the plants which can swim about. These belong to a group 
of the Green Algae known technically as the Volvocalcs, in which the plants can move 
about in typical animal fashion. All being microscopic, they are ui^nown to few but 
the botanist. Fresh and salt water lakes, roadside ditches and pools of rain water are 
the usual haunts of these peculiar plants. 



Motile CHLOROPHYTA (Green Algae) 

Chlamydomonas, Sphacrclla, Vohox. 

The simplest of these is the one-celled plant known as Chlamydomonas, a pear- 
shaped organism with most of the cell filled by the large chloroplast. At the narrower 
extremity, two delicate flagella project beyond the cell wall and lash back and forth as 
the Chlamydomonas plant swims through the water. 

Similar in general appearance is another single-celled plant known as Sphaeretta, 
a common genus of rain-water pools but found also on the surface of snow and ice. 
The green chloroplast is often completely obscured by red pigment, so that the plant 
appears red rather than green. Arctic explorers and mountaineers have often reported 
large areas covered with “red snow”, a Woody and disconcerting sight to anyone but 
a botanist. For he knows that the “red snow” is in reality millions of Sphaerella plants 
forming a continuous covering over the chill substratum. 

Other species of these swimming plants are made up of four to sixty-four cells, 

. attached to each other in a gelatinous mass. In one species, the colony of cells forms a 
flattened, p&te* in another a spherical mass. The outermost cells retain their flagella 
and act- as locomotor cells for the plant as a whole. 
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Largest of all is Volvox . This plant consists of a sphere of five hundred to forty 
thousand cells. The whole plant barely attains the size of a pin-head. A keen observer 
can see the green specks whirling their way through the water. Under the microscope, 
Volvox displays its hundreds of green cells symmetrically disposed about the periphery 
of the sphere, often connected with one another by thin strands of protoplasm. Each 
cell is so located that its flagella project outwards into the water ; when these vibrate, 
the plant revolves through the water. 

SINGLE-CELLED ALGAE 

The single-celled type of plant body is very commonly met among the Algae. Some 
have flagella and therefore are motile ; others, lacking such structures, drift passively, 
carried here and there by the water currents. Such drifting organisms are known as 



Unicellular CHLOROPHYTA (Desmids) 

Closterinm and Xant Iridium ( upper left) ; Cosmarium (lower left) ; Micrasterias 
( center ) ; Huastrum (upper right) ; Staurastrum (lower right). 


plankton, and constitute a vast invisible floating world in both lakes and oceans. 
Plankton plants make up the bulk of the marine vegetation, especially in polar regions. 
A fine-mesh drag net will yield a catch of plankton in the clearest reservoir or in the 
ocean waters a thousand miles from land. 

Some of this plankton consists of Green Algae, many of which are spherical or 
cuboidal organisms without, any special peculiarity. There is one group, however, 
which is worth noting since it rivals in symmetry and grace all other living creations. 
Some species remind one of the mathematical beauty of snowflakes. This group of 
microscopic Green Algae is known as the Desmids. 

The Desmids are single-celled or colonial plants frequenting fresh waters. When 
some moss or other aquatic plant is # removed from the water and squeezed over a jar, 
the collector has a greenish liquid wjiich teems with Desmids. A plankton ftet Will also 
yield samples of Desmids from any pond or lake. Most of the Desmids prefer the quiet 
waters of swamps and ponds ; few are found in streams, * 


so 

Cosmarium is a ubiquitous unicellular Desmid with a constriction in the middle, 
so that the plant apparently is made up of two cells Each half may be kidney-shaped, 
oval or pear-shaped ; the cell wall may be smooth or covered with an intricate design 
of dots and little knobs The constricted median region of the body is characteristic of 
most Desmids. Clostcnum is another genus, characteristically long and slender, 
curved like a half moon , some species are incredibly long and thin, with colorless ta- 
pering extremities Then there is the beautiful little Euastrum, its angular outline 
softened by sinuous curves and ornamented corners In the genus Staurastrum , an end 
\iew of the plant discloses a triangular, rectangular or hexagonal outline; the cell 
walls are minutely but symmetrically sculptured and diversely ornamented, while the 
angles of the plant project in sharp spines Spines are also characteristic of some other 
genera , one ( Xanthidtum ) being so spiny that it is undoubtedly left alone as severely 
bv hungry aquatic animals as cacti are by land animals Most graceful of all is Mu i as - 


Unicellular CIIRYSOPHYTA (Diatoms) 

Stcphanodtscus , Navicula ( upper right) , Licmophora ( lower right) 

terias (literally meaning “little star”), a thin flattened Desmid with circular outline, 
the margin indented and lobed m lacy fashion Such Desmids are the aristocrats of 
the plankton, unfortunately doomed to everlasting lack of appreciation except by the 
microscopist In no other group of the plant kingdom is there such elegance in abun- 
dance 

Another group of plankton plants belongs to a group of Algae known as the 
Golden-brown Algae (Chrysophyta) , ^because of the yellowish cast to the cells In 
some species this yellowish color completely obscures the green of the chlorophyll. 
This group is known as the Diatoms 

Diatoms are, like the Desmids, unicellular and colonial plants They occur in the 
oceans as well as in lakes ; sometimes they form yellowish gelatinous masses on moist 
soil and rocks. There are many more Diatoms than Desmids, one authority listing 
fifteen thousand species Each Diatom cell is peculiar in that its cell wall is made of 
silica, and this siliceous wall is made m two halves, the one overlapping the other 
much as the cover slips over the other half of a pill-box. The wall is often sculptured 
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with delicate dots and lines in a complicated design. After the plant dies, this siliceous 
■wall does not decay, but slowly settles to the bottom of the water where such accumu- 
lated sediments form diatomaceous earth. There are beds of such diatom deposits; now 
exposed on land, hundreds of feet in thickness. In the Lompoc area of California there 
is a bed seven hundred feet thick. Such diatomaceous earth is of considerable economic 
value, being used as an absorbent in high explosives, as a filter in sugar refining, as a 
heat insulator where ability to withstand temperatures higher than 1000 degrees is 
essential, and as a mild abrasive in polishes and tooth paste. 

Some of the Diatom plants are circular single cells, as in the case of Slephano- 



Marinc CHLOROPHYTA (Green Algae) 

Clodopkoro (upper left), Acetobularia (lower left), Sea Lettuce (center), 
PeniciUus. 


discus. Others are boat shaped, as in the appropriately named Navicula. This genus, 
in common with some others, can slowly move over the stem or debris on which it 
is living, because of a constant thread of protoplasm which streams along its under 
surface, forming an endless belt similar ; 4o the continuous tread of a caterpillar trac- 
tor. The result is a slow creeping movement peculiar to Diatoms. 

Diatoms may have had an important part in the formation of petroleum deposits. 
One of the theories accounting for the origin of petroleum attributes the accumulation 
of this hydro-carbon material to the remains of dead diatoms. The plants sank to the 
bottom and became a part of the muddy sediments, so that when the muds were later 
transformed into shale, the organic hydro-carbon material of the diatom protoplasm 



Hahmeda, a marine coral-like plant belonging to the Green Algae, mimics the Opuntia 
Cactus with its stout sterna divided into swollen segments 
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was squeezed put into the more porous sediments and rocks. The result is an under* 
ground reservoir of petroleum adjoining the shaly rocks. 

FILAMENTOUS GREEN ALGAE 

Most of the foregoing Green Algae and their relatives have been unfamiliar micro- 
scopic forms. There are also great numbers of pond-scums which frequently rise to 
to the surface and fill the ponds with slimy green masses. Most of these Green Algae 
are filamentous plants growing indefinitely at the apex ; a few have a differentiated 
basal end, specialized for attachment to the substratum. When these filaments break in 
the middle, each half keeps on living and growing. 

Typical of the filamentous type which is unbranched is a common pond-scum 
known as Spirogyra, abundant in ponds and ditches in spring and early summer. Its 
silky green filament observed under the microscope reveals a long row of cells, each 
with only a few chloroplasts spiraling around the outside of the cell much as a ribbon 
can be wound around a drinking glass. 

There are many branching Green Algae. On turf or stones over which water 
flows there may be a felty interwoven mass of filaments of Vauchcria, unusual in that 
the filaments are really single cells, no cross cell walls being present. Likewise grow- 
ing on stones and submerged sticks of rivulets and streams can be found the gelatinous 
bright-green streamers of Stigeoclonhim and Draparnaldia. These plants under the 
microscope appear to be miniature counterparts of trees, with a central axial row # of 
large cells from which grow out laterally smaller filaments, which in turn give rise to 
even smaller rows of green cells. The whole filamentous mass is often sheathed in a 
colorless jelly. 

Hydrodictyon, or Water-net, is a genus with a father unusual type of body. The 
cells are attached at their angles to one another, so that the colony consists of a net- 
work of cells with intervening spaces. Under favorable living conditions the Water-net 
plant soon completely fills up a pond ; in lily ponds of parks, this alga has therefore 
come to be considered a pernicious weed. 

THE GREEN SEAWEEDS 

It is in the oceans, however, that the Green Algae attain their greatest diversity of 
form. In temperate regions, the tidal pools and the sea bottom between tide marks are 
populated commonly by three kinds of Green Algae. Cladophora is a small tufted 
plant averaging less than six inches in length, made up of densely branching filaments. 
It is often called Mermaids Tresses. In tidal pools it forms a background of miniature 
bushes for the scurrying crabs. It also grows on the more exposed rocks at high tide 
mark. Entcromorpha is rather graphically described when one realizes that the two 
Greek words which form the basis of its name mean “intestine form”. The irregularly 
cylindrical, often inflated, masses of light green float in the quiet waters of tidal pools 
and estuaries. In sheltered bays, the green fragments of Enteromorpha plants, torn 
loose from their foldfasts, may cover hundreds of square feet. Ulva is known as Sea 
lettuce ; it is a thin papery plant of a bright green color. The delicate fronds, a foot 
or two in length, are usually tom loose from the bottom and float in quiet inlets and 
coves. 

Many unusual forms of Green Algae are found in the semi-tropical and tropical 
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waters, where these seaweeds reach their greatest luxuriance. Some of the species 
simulate so closely the external appearance of mosses and ferns that on casual sight the 
observer would fail to recognize them as Algae. 

On tropical beaches the waves often toss up glistening spheres which look like 
glass globes. In reality they are the bodies of a green seaweed known as Halicystis, 
the entire globular plant being only a single cell. Some of the Bermuda species attain 
a size of three centimeters. 

Caulcrpa is a genus found in tropical seas, widely distributed in various countries. 
It reaches the size of many mosses and ferns, and develops a creeping rhizome-like 
axis which produces root-like hold-fasts ; and erect shoots on the upper side resemble 
foliage branches. Some of the Caulerpa species look very much like the Lycopodiums, 
or Gub-mosses. 

Some of the tropical species extract lime salts from the sea water and deposit the 
lime in their liodies, which therefore become stony and calcified. These coral-like 
Green Algae have developed various types of bodies. Halimeda (named for one of 
the Nereids) mimics the Opuntia cactus in appearance, the closely packed filaments 
forming stout stems divided into swollen segments, each separated from the other by 
a narrow constriction. In the calm lagoons of the West Indies, Halimeda often forms 
entire banks and reefs. In the past, this genus may have been instrumental in building 
up the coral reefs of the Pacific. Penicillus is the Latin word for a small brush, cer- 
tainly an appropriate name for this seaweed which has a stout whitish-green stalk 
terminated by tufts of stiff filaments, giving it the appearance of a shaving brush. It is 
common in Bermuda, the West Indies and Florida, where it prefers to grow-on sandy 
and muddy shores. It has been found growing in such dense stands that the ocean 
Ixjttom could not Ik; seen ; in the more open growths, the Penicillus plants look like 
miniature groves of landscaped evergreens. Acetabularia, a plant from tropical Atlantic 
waters, is perhaps the most unusual of all these calcified seaweeds. Tile name comes 
from the I^atin word for little cup : perhaps to call this plant a little saucer would be 
more fitting. It has a delicate mushroom-like body, its slender stalk terminated by a 
flat circular expanse of radially arranged filaments which form a nodding cap to the 
frail white stem. 

As is obvious from the sizes and shapes of these Green Algae, most of them live 
in sheltered and relatively shallow waters, able to survive only in such calm habitats. 
In this way they contrast decidedly with the massive kelps, other seaweeds which 
live where conditions are as strenuous as any known on land or in the sea. 

These Green Algae and their relatives may seem to be of little economic impor- 
tance. But the living species of Algae are vitally important as food for aquatic animals. 
Green Algae are the dominant vegetation of fresh waters, and are fairly abundant in 
the ocean as well. Fish are ultimately dependent upon such Algae for food ; there- 
fore there must be a certain amount of these inconspicuous and little known plants in* 
any lake if fish are to thrive there. Thus, indirectly, these obscure plants are most 
essential in the food-chain which makes animal life of the waters possible. 



CHAPTER III 


Submarine Vegetation 


T he vast areas of the oceans, constituting many times the amount of habitable land 
surface, shelter a variety of plants and animals as specifically adapted to aquatic 
existence as the more familiar land plants and animals are for a terrestrial life In the 
depths of the ocean we find a world in many ways more novel and fascinating than the 
better known land world Here is a realm of rainbow-hued sponges, of corals, sea 
anemones, mollusks, crustaceans and fishes , a mysterious donum where animals look 
like plants, and plants, in turn, assume shapes undreamed of by a land dweller lje- 
neath the surface of the water is a kingdom of black, brown, purple, red and lavender 
plants which, though leafless and rootless, attain unbelievable size and lx*auty 

The plant life of fresh watei s, as we have seen, .-ft a mixture of invisible plankton 
organisms and simple filamentous plants belonging chiefly to the Green Algae The 
ocean vegetation is likewise a mixture of plankton and attached forms of algal life , 
some Green Algae grow in the shore zone, and plankton Diatoms are in the upper 
reaches of all the oceans. But the submarine vegetation below low tide maik consists 
of different plants, — the Brown Algae and the Red Algae Together, these two phyla 
make up the bulk of the marine flora, which extends from the low tide mark down to 
the lowermost readies of light penetration. Further down tlun that, in the eternally 
dark zones of the deep sea, there is no plant life. 

These marine Algae are plants which have lived for millions of years in a rela- 
tively constant environment , they have adapted themselves to the peculiar conditions 
associated with sulmiarine living, and have colonized every available inch of ocean 
bottom as assiduously and successfully as flowering plants have done on land. 

Living in the ocean presents certain definite advantages as well as corresponding 
limitations. Most characteristic of the ocean is the constancy of living conditions Va- 
riations in the temperature in the open sea, even of the surface waters, are never more 
than fifteen degrees ; and at some depth, it is practically constant Nearly uniform, 
also, is the concentration of salts, presenting a medium rich in every element needed 
for living This ample, continuously available supply of food allows not only the 
plants, but also the animals, to remain stationary, since the food will eventually come 
to the organism 

This lack of seasonal and daily temperature changes and the ever present suodIv of 
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water with the dissolved minerals essential for life make the ocean a paradise without 
much incentive for change on the part of its inhabitants , it seems to take a variable 
environment to bring about great evolutionary advances. It is a paradise wherein 
plants have not needed to develop root systems for absorption of nutrients, woody 
stems to support foliage organs, specialized leaves as regions for food manufacture. 
It is here that many botanists assume the first plants originated ; though naturally 
the vegetation of the ocean today has changed considerably from its more primitive 
character, so that existing marine Algae can not be considered counterparts of the 
first forms of plant life. 



PIIAEOPIl\TA 
Devil’s Apron and Sea Palm 


Yet every paradise has its drawbacks In the uppermost zones of the ocean, ad- 
jacent to the coast, the action of waves and currents presents a combination so violent 
it would seem to discourage all forms of life. Watch the heaving and the crashing of 
the surf upon any rocky headland and imagine what stress the seaweeds must be capa- 
ble of withstanding, to persist in such a habitat. Even in spite of this, llie mter-tidal 
zone is one of the most densely populated of all the ocean areas 

Then there is the question of light. Sunlight, so essential for green plants, can 
penetrate but a short distance into the water. Thus the portion of deean suitable for 
vegetation is only the upper four or five hundred feet. In the open seas, this illuminated 
zone is inhabited by the microscopic Diatoms Where the ocean bottom is within this 



limit, the attached vegetation forms submarine meadows and forests, varying in 
character of species, density of growth, with the varying condition of the bottom, the 
temperature of the water, and its depth. 

Sandy or muddy bottoms form an insecure foothold, so here we find only the less 
massive species of the Green and Red Algae. Rocky bottoms offer better opportunities 
for the holdfasts of the larger Algae, such as the kelps. Given cool waters, rocky tot- 
tom and water of moderate depth, the giant kelps form veritable jungles of plant 
growth. 


THE BROWN ALGAE ; 

The Brown Algae, or Phaeophyta, are the dominant plants in thosb submarine zones 
close to low tide mark, extending to a depth of forty or fifty feet. A few of the Brown 
Algae live in the inter-tidal zone, where they form slippery growths of olive-brown 
Rockweeds. All of the plants in this group are characterized by a brown color, due to 
the pigment fuco-xanthin which usually so obscures the chlorophyll that the resulting 
color of the plant is some shade of olive-green, brown or black. 

The term Phaeopliyceae, sometimes applied to this group of Algae, is compounded 
of two Greek words ; “phaios” meaning dusky or shadowy, and “phykos" meaning 
seaweed. It is appropriate to the dusky brown fronds of these plants, whose sinuous 
todies can often to seen in the shadowy depths, continually moving with the currents. 

The Brown Algae are the giants of the thallus world, a vigorous race which have 
colonized some of the most dangerous and inhospitable regions of the sea. Yet when 
aquatic plants migrated to the land, in the dim geologic past, these able species had 
to stay behind, chained to the marine habitat by their brown pigmentation, — an ad- 
vantage in the dim sea water, but a handicap to living in the intense illumination of 
the land. 

As the tide recedes, the spars and piles of wharves and channel markers begin to 
expose a shaggy coat of brown filamentous Algae, intermingled with the attached 
masses of barnacles, mussels and sea anemones. These silky streamers of golden brown 
are tufts of Ectocarpus, one of the simplest of the Phaeophyta. Its branched filaments 
cover objects in the inter-tidal zone with “Mermaid's Tresses” that resemble a Clado- 
phora except for color. 

Another filamentous type, somewhat coarser and more complex, is Sphacclaria ; a 
seaweed whicli has become the staple food of the fishes and crustaceans of the Hawai- 
ian Islands. 

In other Phaeophyta the plant tody is a gelatinous, globular or irregular mass ; 
the Algae consisting of filaments packed together in thalli of a gelatinous consistency. 
When mature, the plant body frequently becomes hollow and breaks apart into ex- 
panded lotos. Leathesia is known as the Sea Potato because of its brown color and 
tuberous appearance. It is a widely distributed marine plant, found attached to rocks 
around low tide mark throughout the North Atlantic from the United States to Eu- 
rope, and in the North Pacific from California to Japan. The soft, rounded “potatoes” 
are frequently washed up on the beaches after storms and very high tides. Colpomenin 
has earned for itself the name of Oyster Thief. It grows along our Pacific coast, on 
the eastern coast of Australia and the western Coast of France. 5 The hollow, papery 
plant attains the size of a tennis ball, growing attached to stpnes or oysters. Dr. Church 
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describes the economic importance of this seaweed on the western coast of France: 
‘‘the thallus of a parenchymatous organization is hollow and may attain the size of 
a hen’s egg or tennis ball, as a ‘balloon’ On active photosynthesis m shallow water, 
the cavity so fills with internal gas bubbles that on the return of the tide the inflated 
balloons weigh the young oysters to which they are attached and float them out to sea 
The number of oysters so carried off was so considerable that attempts were made to 
recapture them by nets, while faggots were dragged over the beds in the hope of tear- 
ing the thallus balloons ” 



RIIODOPHYTA 

Dulse, Laver ( upper right), Delcsseria (lowei right) 

More complex in structure than either of the preceding types of Phaeophyta are 
the Rockweeds and the Gulfweeds which form a conspicuous portion of the marine 
vegetation 

The Rockweed, also known as Bladderwrack, ( Fucus ) is one of the most univer- 
sally distributed plants of the world, Attached to rocks, stones, shells and timber 
/work between tide marks, Fucus plants cover acres of shore line with a dense mass 
of slippery, olive-green fronds. Swollen bladders grow along the forking thallus, which 
accounts for its common name of Bladderwrack. There is a branching, root-like hold- 
fast which attaches the leathery little plant to the substratum , the fronds are flattened, 
and branch repeatedly by forking, attaining a length of several feet under most favor- 
able growing conditions. 




Rnckweed or Bladderwrack (Fuats) is one of the most universally dis-, 
tributed plants of. the world. Attached to the rocks, Fucus plants cover 
ac*es of shore line with a dense mass of slippery olive-green frond*. It is 


one of the Brown Algae. 
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Ascophyllum, near relative of Fucus, is another type of Rockwced, often growing 
closely intermingled with it. Its body consists of rounded branches, tougher than those 
of Fucus and with the swellings or air-chambers more conspicuous When dry, Rock- 
weeds turn almost black 

The Gulfweed, of notorious fame to mariners, is a brown seaweed, Sargassum, 
which gets its name from the Spanish “sargazo” meaning floating seaweed. Some 150 
species of this plant are known, distributed generally throughout the oceans hut most 
abundant ofF Australia and the warm seas of Japan. On our Atlantic coast it is found 



RHODOPHYTA (Red Algae) 
Polysiphonta, Irish Moss (center), Agar Seaweed. 


from Cape Cod southward Each plant, about the size of a small flowering plant, has 
a basal holdfast, a branching main stem with flattened leaf-like expansions which do 
most of the photosynthetic work and with other special branches bearing air-bladdeis 
resembling berries. The latter assist ki keeping the plant afloat Taken as a whole, 
Sargassum looks much more like a land plant than do any of the other seaweeds ; but 
the resemblance is only superficial. Storms often sweep quantities of Sargassum out to 
sea, where the floating masses may accumulate as the ocean currents bring them to- 
gether. It has been quite well proved, however, that the traditional Sargasso Sea of 
the South Atlantic is not primarily due to these seaweeds. In Japan, where Sargassum 
is common, the tender terminal tips of the plant are used as food by the Japanese 
fishermen. Devil’s Shoelace ( Chorda ) is another common brown seaweed often found 
growing with Rockweeds about low tide mark. The gelatinous firm mass of crowded 





Gulf weed ( Sargasstim ) looks like a small flowering plant instead of a 
species of Brown Algae, the main “stem” has flattened leaf-like out- 
growths and special berry-like air bladders which serve to keep the sea- 
weed afloat. 
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filaments form a slender rope-like plant less than an inch in diameter yet frequently 
ten and twelve feet long. A submarine garden of these sinuous brown thongs, waving 
about as the sea water heaves up and down, seems less like vegetation than a wrig- 
gling mass of snakes. 

The Kelps are the most massive and interesting of all the Brown Seaweeds ; they 
are the Sequoias of the sea. The common Kelps of the north temperate regions include 
species of Laminaria, Alaria and Agarum (all found on our Atlantic coast) ; and spe- 
cies of Postelsia , Ncreocystis and Macrocystis restricted to our Pacific coast, from 
Alaska to California. Kelps are especially abundant off the coast of Japan. 

Laminaria is a term derived from the I-atin “lamina” meaning blade or leaf, ap- 
plied to this plant because of the broad flattened portion which terminates the stalk. 
It is a tough leathery plant, of a yellow-brown color, with a flexible stalk often many 
feet in length and a root-like holdfast at the basal portion while the terminal part 
looks like a greatly enlarged leaf. Kelps furnish concentrated and valuable minerals 
for fertilizers, tons being harvested for this purpose off the coast of Japan and Russia. 
These plants are rich in iodine, and are used as a source of this element. In Japan, 
where Kelps are a common article of the diet, goitre is unknown. 

In Japan various foods known as “kombu” are made from Kelps, which are gath- 
ered in enormous quantities by fishermen during the summer months. After being 
dried on the beaches the Kelp is shipped to the “kombu” manufacturers who treat it 
in various ways. Some of it is dyed with Malachite green and shredded into shavings 
to be sold as “ao”. These Kelp preparations have distinctive flavors for use as different 
portions of the meal ; crisped over a fire, it becomes iflioira kirnbu”, coated with white 
or pink icing it is a sweetcake known as “kwashi”, zftid pulverized it becomes a gray- 
ish flour. It is used as a vegetable with meats and soups, as a relish when boiled in soy- 
bean sauce, and as a beverage when shredded and dissolved. On our own Pacific coast, 
sugared Kelp stalks are sold as a candy. And recently a patent product made from 
Kelp has appeared on the market, providing the vitamins and minerals frequently 
lacking in land foods. 

Agarum , commonly known as Devil’s Apron, derives its name from the Malayan 
word agar-agar meaning edible seaweed. A short stout stalk spreads out to form an 
apron-like blade several feet in length and slightly less in breadth, coarse and torn, 
full of holes of varying sizes. It is an unkempt and tattered seaweed, seeming to tell 
of stormy days and violent living, — as indeed is true since this seaweed grows on ex- 
posed rocky headlands around low tide mark, subject to the pounding of tons of water 
as every wave breaks over it. 

Alaria is well named, in that the Lat|n “ala” means wing ; the broad leathery blade 
of this Kelp has a# its base many small lateral leaflets which look like diminutive wings. 

Postelsia, or Sea Palm, is small for a Kelp, rarely exceeding two feet in length. 
Palm-like in general habit, with a stout stalk terminated by a cluster of strap-shaped 
“leaves”, this Kelp is the bravest of all the tribe, living where the environmental condi- 
tions are the most hazardous and violent. It grows only on rocks exposed to the action 
of heavy surf, and is admirably adapted for such a life. The hollow, elastic stalks bend 
horizontally under the battering of the waves, the stream-lined blades following the 




Alaria is one of the Kelps (which"are Brown Algae) with a broad leathery 
dive-brown blade and a basal cluster of small “leaflets” , like all the Kelps, 
it is one of the most massive of marine plants. 
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lines of least resistance as the foaming waters rush by ; then the plant resumes its 
vertical position as the water recedes, unharmed by the onslaught.' 

The largest and most conspicuous of the Kelps belong to the genera Ncrcocystis 
and Macrocystis. Nereocystis is fittingly named after Nereis, daughter of the sea god 
Neptune. The “cystis” portion of the name refers to the bladders which keep the ex- 
panded blades floating near the surface. It is known to sailors and fishermen as Blad- 
der Kelp, Ribbon Kelp and Sea-otter’s Cabbage. The plant consists of a long slender 
stalk often seventy-five to a hundred feet long, terminating in a large spherical blad- 
der which acts as a buoy for the circle of long thin “leaves” which grow from it. Nereo- 
cystis beds on the Pacific coast have been a valuable source of pot^h as well as 
fertilizer. About twenty five per cent of the dry weight of Kelp is potassium chloride, 
which at the outbreak of the World War was worth $40 a ton. 

Macrocystis , frequently attaining the great size of the Nereocystis plants, thrives 
on exposed rocky coasts, generally in water less than a hundred feet deep. Off the 
Cape of Good Hope it forms extensive banks of submarine forests, one hundred and 
thirty miles in width. It also is used commercially as a source of potash, but of more 
importance is its value as a corrective food for cattle, making good dietary deficiencies 
where land areas lack certain minerals, notably iodine. 

At the Bureau of Fisheries exhibit at the Century of Progress Exposition, the 
value of these marine plants was emphasized by pointing out that “approximately 70 r /o 
of the surface area of the world is ocean, which serves as a mixing bowl for the ele- 
ments washed from the land. Marine plants and animals face no deficiencies and in 
time take these mineral elements and assimilate them into ^organic combinations which 
are needed by the inhabitants of the land to prevent or cute deficiency diseases.” Sea- 
weed products contain iron, iodine, calcium, magnesium, sodium, phosphorus, potas- 
sium, manganese, aluminum, sulphur, copper, zinc, chlorine and vitamins A, B, 1) 
andE! 


TITE RED ALGAE 

Farther down in the less-well lighted depths of the sea live the Red Algae ( Rhodo - 
phyla). These red seaweeds have characteristically a red pigment known as phyco- 
erythrin, which is associated with the chlorophyll. Because of this, the Red Algae can 
utilize the blue and violet rays of light which are the only rays left at the depths where 
these plants live. Green and Brown Algae, lacking this pigment, can not manufacture 
their food in such light. The red seaweeds assume every conceivable shade of red, 
purple, pink and violet. Living in a zone of continuous quiet, they reflect the peaceful 
conditions about them in the frail elegance of their bodies. 

The Rhodophyta are also known scientifically as Rhodophyceae , the latter com- 
pounded from two Greek words, — “rhodon” meaning rose and “phykos” meaning 
seaweed. They are the diminutive citizens of the submarine flora, their delicately de- 
signed plant bodies usually less than a foot in length, forming undulating meadows 
and masses of shrubbery instead of forests, extending far down into the ocean depths 
away from the turmoil of the intertidal zone. It is in polar waters that they reach their 
most luxuriant size. A few genera have migrated into fresh water rivers, but by far 
the majority of the Rhodophyta are marine. Though more numerous as members of 
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the submarine vegetation than the brown seaweeds, they are less conspicuous and 
more rarely encountered except after storms, when their twisted and battered remains 
are cast up on the beaches. 

The plant may be simply unbranched filaments united by a gelatinous envelope 
— the most common form assumed by the Red Algae. Some species develop thin mem- 
brane-like expansions, but in practically no cases are there the massive leathery bodies 
typical of the Brown Algae. Since the Rhodophyta live in a calmer region of the sea 
bottom, far removed from the disturbances of ordinary storms and wave-action, they 
have no need of such well-built tissues. Instead they have developed frail bodies of 
nymph-like grace, vaiying in shades from dark purple to a most delicate pink or 
lavender. 

The filamentous Red Algae show a great variety in the complexity of their main 
stems and in the types of branching. Callithamnion is typical of the filamentous varie- 
ties, a common seaweed of all temperate waters below low tide mark. The gracefulness 
of the silky red plants is summed up in the name, which is derived from two Greek 
words,— r“kallos” meaning beauty and “thamnion” a small bush. Dosya is another 
elegant red seaweed, forming long sinuous growths rather than short bushy ones. The 
axial strand of cells is clothed with short hair-like branches giving the entire plant 
the appearance of chenille. In fact, the Greek word “dasya” means hairy. Large fronds 
may reach a length of several feet ; they are very common from Cape Cod to the West 
Indies in this country. Another common filamentous genus is Polysiphonia. Where 
Dasya was a lake-red in color and Callithamnion a rose-red, Polysiphonia is usually 
a brownish red, verging on black. Like the other filamentous species, its bushy growths 
attach themselves to stones, shells and woodwork below low tide mark. 

The membranous Red Algae have very thin and fragile tissues, much like paper, 
which are usually found torn into fragments by the waves. Porphyra (its name de- 
rived from the ancient word for a purple dye) has delicate fronds often but a single 
cell layer in thickness, and of a pale lavender or purple color. The elongate, strap- 
shaped thallus resembles an Ulva except for color, and in like fashion is found floating 
in lorn and expanded masses. Porphyra grows in both hemispheres, from the polar 
waters of Greenland to the Mediterranean, from the Cape of Good Hope and Cape 
Horn to Australia and Tasmania. It is one of the seaweeds widely used as food. In 
England it is known as “laver”, in Ireland as “sloke”, and in Scotland as “slack”. In 
these countries it is boiled and eaten with lemon juice or seasoned with spices and 
butter. Welsh fishwives used to sell laver-bread ; the seaweed product was also served 
as fried cakes with bacon. Among the Hawaiians it is a great delicacy known as 
“limu”, eaten fresh and crisp or salted and preserved. Porphyra grows abundantly in 
Japanese river estuaries, where it is frequently cultivated for the production of a 
favorite food, “amanori”. Some seventy thousand pounds of this is imported annually 
into Hawaii by Chinese grocers, with a retail value of twelve thousand dollars. In 
1901 Japan had under cultivation over two thousand acres of Porphyra “fields” which 
yielded $1 56 per acre — far from an unsatisfactory agricultural venture. Another of the 
flattened papery red seaweeds is Grinnellia, a distinctively American plant of our 
North. Atlantic coast. It resembles a delicate parchment of brilliant red, with a wavy 
margin. Perhaps one of the most beautiful of the Red Algae is the leaf-like Delesseria , 




Clgartina, a member of the Red Algae, is a flattened seaweed common to 
the tropics, growing by means of many leaf-like projections to form a 
rather coarse leathery frond. 
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which has a conspicuous midrib and venation resembling that of leafy plants. It looks 
for all the world like a bright red autumn leaf whirled into the crannies of the ocean 
bottom. 

Rhodymenia is a flattened seaweed which is tougher than the preceding and 
branches irregularly to form a larger thallus. It is found on the North Atlantic coasts, 
as far south as the Mediterranean. This seaweed is also a common food plant in some 
parts of the world, used in the Atlantic regions much as Porphyra is in the Pacific. 
Dried fronds are said to have an odor like that of violets. Icelanders dry the fronds in 
the sun, pack them in casks and eat them raw, or boiled with milk jand rye flour. In 
Norway the plant is called Sheep’s-weed because the sheep are so hmd of it that at 
low tide they explore every bit of exposed beach in a search for the brownish-red 
fronds. In Scotland it has long been known as dulse, and is used as a relish, is boiled 
with milk, has medicinal uses, and replaces chewing tobacco with the thrifty Scots. To 
the Irishman the same seaweed is known as dillcsk, and is there likewise boiled with 
milk, eaten with butter and fish, and chewed as tobacco. In times of famine, dillesk and 
potatoes have formed the only food of many of the poorer people of the west coast of 
Ireland. 

Chondrus is a more stubby little seaweed, the Greek word “chondrus” meaning 
cartilage being well put for the texture of the brownish-purple plant which grows on 
rocky shores about low tide mark. It is commonly known as Irish Moss, or Carrageen^ 
and is one of the few seaweeds collected in the United States for commercial purposes. 
On the south shore of Massachusetts Bay fishermen rake up boatloads of the sea moss, 
bleach it by drying it in the sun until it becomes straw-colored, finally ship it to market 
in barrels. The resulting product has high gelatinizing qualities, 65% of the water- 
free seaweed being gelatinous matter. It is used in curing leather, in sizing cloth, as 
an ingredient of cosmetics, shoe polishes and shaving soaps. The Japanese use it for a 
shampoo to impart a gloss to the hair. The mucilaginous qualities of the alga make it 
valuable in various food dishes, being used both in Europe and America for jellies and 
puddings sometimes known as sea farina. 

Another flattened leaf-like red seaweed known as Dilsca is said to have been the 
source of the rouge used by the women of Athens and Rome. In fact, the first general 
term for cosmetics to be used in England was “fucus”, indicating some relationship 
between Algae and cosmetics. Gigartina is a rather massive flattened species common 
in the tropics. Gelidium is a red seaweed which has been for years a source of vege- 
table gelatine. Gelidium is a compressed, cylindrical plant, coarsely branched and of a 
reddish brown color. It is the chief source of the jelly known as agar, widely used in 
bacteriological work. Under the names agar, kanten, and Oriental Isinglass it has been 
used in the East for many centuries. In Japan, more than in any other nation, it is 
used as a food, — being made into jellies, soups, sauces and desserts. 

Many of the species of Rhodophyta, as was the case among the Chlorophyta, are 
able to extract lime salts from the sea water. These coralline forms occur from the 
tropics to the cold polar waters. Lithothamnion is a rock-encrusting alga which forms 
a reddish expansion, looking much like a part of the. rock itself. These are reef-building 
plants, in some oceanic areas as important in this respect as the corals. Corallina is a 
small bushy seaweed with pinkish-white jointed stems, heavily encrusted with lime. 
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The segmented stems are so fragile that they break into pieces when handled. It is 
common on our North Atlantic shores. 

Such is the vegetation which makes up the home and furnishes the basic food 
supply of the marine animals ; truly a strange world of plant life where the green 
tints are the exception rather than the rule, where brilliant reds and warm browns 
present meadows and forests more gay in color than a New England woodland in 
autumn — a world of plants without leaves, stems or roots yet with bodies as tall as 
elms and as sturdy as oaks, a flowerless realm made incredibly beautiful by the elegant 
and graceful forms of these bizarre sea plants. 



CHAPTER IV 


Mushrooms a nd other / leshy fungi 




G reen is the characteristic color of the plant kingdom, the emblem of the independ- 
ence of plants over other living things. But there are some plants that have given 
up this color, have lost the green pigment through some biologic accident which has 
become perpetuated through heredity. In a few instances these non-green plants belong 
to the flowering plant phylum, as is true of Indian Pipes, Cancer Root, Coral Root, 
and some others. But in most cases they are thallus plants, developing a simple plant 
body without much tissue organization, reproducing by spores. Of these colorless 
thallus plants, the Bacteria are the simplest. The remaining species arc included in the 
phylum of the Fungi, a large group of some 75,000 species at least. 

The Fungi can be considered an assemblage of thtee related classes of plants, — 
the Algae-like Fungi or Phycomycctcs , the Sac Fungi or Ascomycetcs , and the Basi- 
dium Fungi or Basidiomycetcs. The Mushrooms and their relatives are Basidiomy- 
cetes, with but few exceptions ; it is this last group which forms the subject matter of 
this chapter. 

All of the Fungi have certain definite characteristics in common. They are most 
closely related to the Algae, like them having simple bodies lacking true tissues and 
organs. Some of the Fungi are single-celled organisms (yeast ), but the majority are 
characterized by a filamentous body. These filaments lack chloroplasts ; thus it is im- 
possible for the plants to manufacture their own food out of inorganic substances. 
The filaments must take in organic material as food from the environment, just as 
animals do. When this food consists of portions of living organisms, the fungus lives 
as a parasite. Many of the parasitic species belong to the Ascomycetes. More usually 
the food is organic material which once was a part of an animal or of a plant ; when 
a fungus feeds in this fashion upon remains of living things it becomes a scavenger 
and is known as a staprophyte. Most of the mushrooms are saprophytes. It is the busi- 
ness of this filamentous “body” of a fungus to absorb this food in one way or another ; 
sometimes the branching filaments form loose, cobwebby growths as in the common 
Bread Mold ; at other times they form a compact mass, quite firm in texture and even 
woody in nature, as among the Mushrooms and Shelf Fungi. 

Mushrooms, because of their absolute dependence upon an environment contain- 
ing organic material, can live only in certain areas. A favorite habitat is the rich leaf 
mould of' deep woods, the decaying leaves furnishing them with adequate nourish- 
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ment. They are common also on tree trunks, fallen logs and stumps, and all objects 
made of wood, — telegraph poles, fence posts and railroad ties. Few are found in pure 
sand, clay or loam since such a habitat furnishes too meager sustenance for the fungous 
appetite. In addition most of the species prefer damp locations. Sunlight and dryness 
are hostile to most fungous growth, since the filamentous bodies contain an unusually 
high percentage of water. Taken into the scorching heat of the sun, a mushroom 
shrivels up and loses its characteristic shape and color. This need for moisture is one 
reason for the abundance of mushrooms during rainy seasons. 



AG A R1CACEAE 

False Chanterelle, Shaggy Mane, Parasol and Destroying Angel Mushrooms. 


The filamentous vegetative body of the mushroom forms an interwoven mass of 
filaments in an underground felty structure known as a mycelium. This mycelium 
spreads throughout the nourishing subst ratum, whether that be bread, manure, shoe* 
leather or a tree trunk. Mushroom growers call this mycelium, spawn. It corresponds 
to the entire root-stem-leaf system of an ordinary land plant and is not just an absorp- 
tive .root system. Stripping off the bark of a decaying log, one can often see these 
white mycelial threads spreading out in all directions through the wood. This mush- 
room vegetative body eventually reaches the reproductive phase of its life history. 
When it does, it produces the alxrve-ground portions which alone are usually con- 
sidered the mushrooms. Little knobs form on the mycelium, growing rapidly in size 
and soon projecting above the ground as mushroom “buttons”. These globular ob- 
jects increase in size at an astonishing rate, clusters of them often appearing over 
night. If the fungus is one of the Puffball group, this spherical growth becomes the » 
stemless brown sac with an opening at the top through which the spores, produced in 
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the interior, are released. If a typical mushroom, a stalk and cap become differentiated. 
At the base there is often a sac-like swelling through which the stem projects ; this is 
known as a volva, and is an important earmark of some poisonous mushrooms. As the 
umbrella-like cap opens, a ring may be left around the stem indicating the former 
attachment of the rim of the cap ; this ‘'veil” is another distinguishing feature of many 
species. On the under side of the cap are the spore-producing tissues. In the Gill 
Fungi, these tissues form radiating partitions known as gills, on the sides of which 
the special spore-producing structures (basidia) are found. In the Pore Fungi, the 
spores are produced in little tubes which cover the under side of the cap with count- 
less small holes or pores. When mature, the spores are carried byUhc wind to new 
localities ; each spore can germinate into a new mycelium and thus repeat the life cycle. 



POLYPORACEAE 
Boletus and Poly poms. 


Mushrooms have had a varied appeal to mankind through the centuries. The 
Greeks and Romans thought highly of them, prized them as food delicacies. And 
down through the ages, various peoples have continued collecting and growing them 
for food. On the other hand, mushrooms have become objects of aversion to many 
people. The dismal places in which many of them grow, their slimy appearance (in 
some instances) and their lurid colors have given them an undeserved notoriety. The 
presence of poisons in some species has hardly added to their desirability. To such 
people, the loathsomeness of these plants is summed up in their term for them, — 
toadstools. 

But apart frotn their edibility, mushrooms are interesting in their own right, and 
their acquaintance is worth cultivating. Mushrooms grow in a variety of colors, many 
of them unusual and striking ; ordinarily white or tan colored, the cap may be deep 
red (Russula), bright orange ( Cantharcllus ), indigo blue ( Cortinarius ) , lavender 
(another Cortinarius ), or smoky black ( Coprinus ). They also vary in texture from 
the satiny sheen of an Amanita to a velvety plush ( Lentinus ) , with or without a coat- 
ing of varicolored scales or bristles. Even the odors vary, from the unbearable smell 
of many common species to the almond-like sweetness of an Agaricus . 
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To those who like them, mushrooms are a great delicacy. The plants are eaten in 
a variety of ways, — stewed, baked, fried, boiled, creamed, and roasted. They are even 
made into pickles, soups, fritters and catsup. Most of these are bought from mushroom 
growers who raise their plants on carefully prepared beds in cellars, caves and aban- 
doned ice houses. This is by far the safest method of securing mushrooms, for eating 
the wild species is a rather dangerous practice for the amateur lx>tanist. There are 
over two hundred edible wild species, but the uninitiated is likely to confuse some of 
these with the two dozen or more poisonous forms which unfortunately are also com- 
mon. The most familiar edible species are found among the Puffballs, Morels, Chan- 
terelles, Boletus (also known as Cepes), Beef-steak Mushrooms, Chicken Mush- 
rooms, Milky Mushrooms, and the common Field Mushroom. 



HYDNACEAE, NIDULARIACEAE AND CLAVARIACEAE 

Bear’s Head Mushrooms; Bird’s Nest Fungus ( lower left ) ; Club Fungus 
(right). 


Of the poisonous species, there are the deadly Amanitas and certain species of 
Russula, Gyromitra, Volvaria, Inocybe, Pholiota, Clitocybe, and Panaeolus . Some of 
the poisons, as the muscarin found in Inocybe , cause gastrointestinal upsets and nerv- 
ous disability which piay end in convulsions, delirium and death. A successful antidote 
for this type of mushroom poisoning is atropin. The* poison in many cases ( Panaeolus , 
Amanita ) is not fatal, causing only either stomach upset and nausea or temporary 
intoxication. Some Amanitas are the most deadly of all mushrooms, so deadly that 
there are records of children dying from eating but a fragment of the cap. The poison 
is especially dangerous since symptoms rarely appear until the deadly toxin has all 
but completed its lethal work. Violent abdominal pains, vomiting, a livid face, mark 
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the early stages in poisoning; these are followed by jaundice, coma and- Dften — 
death. 


THE GILL FUNGI 

The true Mushrooms, as has already been stated, are for the most part a family of 
Basidiomycctes known as the Gill Fungi or Agaricaceae. The usual method of classi- 
fying the various Gill Fungi is by the color of the spores, which may be either black, 
rust-colored, brown, purple, yellow, rose, pink or white. 

Some of the black-spored mushrooms belong to the genus Gpprinus, known as 
the Inky-caps. When the spores ripen, the gills dissolve to form an inky fluid. The 
cylindrical or barrel-shaped brown cap does not expand until the gills begin dripping 



LYCOPERDACEAE 

Common Puffball, Earth Star, Brain Puffball. 

their black spore masses. These appear in the rich soil of gardens, roadsides and 
woods in late summer. The Shaggy Mane is a species with yellowish scales on its cap. 
Another species, the Glistening Coprinus, springs up in dense clusters on grassy 
ground around old stumps. 

Rust-colored spores are found in several genera. Cortinarius includes many 
species, most of them inhabiting woods and thickets where they appear late in 
summer. The cap, which grows to a diameter of five inches, atop a stem often six 
inches high, may be brick red, yellowish brown, lavender or golden yellow. All are 
edible. The Pholiotas generally have a yellowish cap, sometimes covered with scales. 
They are common on tree stumps, in mossy swamps, and even on rocky or grassy 
ground. The cap' averages four inches in breadth, on a stem half that height. One 
species, the Autumn Pholiota, is poisonous ; the others are edible. 

Among the browm-spored species we find the common Field Mushroom ( Agar - 
icus). The white or tan-browm cap, often five inches or more in diameter, has a silky 
luster. It rarely grows in the woods, preferring the open fields and pastures where it 
matures late in summer or early in autumn. Also brown-spored is the edible Psilocybe 
or Haymaker’s Mushroom common in early summer on lawns and other grassy places. 
The sntfall cap (less than an inch in diameter) is smooth and reddish-brown, borne 



i*hfe Field Mushroom ( Agaricus )* prefers open fields and pastures where it 
displays its taa-brdwn cap, which often has a silky luster. 




58 

on a. thin stem rarely more than two inches high. Similar to this in many respects is 
llypholoma, a yellowish-white capped species common around the base of stumps 
and old trees. 

The yellow spored species include the inedible Inocybc — rather small gray-while 
mushrooms less than an inch in size, found among mosses in woods. Slightly larger 
is the genus Hebeloma , like Inocybe except for the moist sticky cap ; it is one of the 
few mushrooms which tolerate open sandy habitats. Craterellus, known as the False 
Chanterelle, is small and trumpet-shaped, quite inconspicuous in the copses it fre- 
quents because of its sombre yellowish color. The center of the'^cap is depressed. 



MYXOMYCETES 

Slime Mold Arcyria ( two left hand figures ) ; Stemonitis (right). 

showing the wrinkled under surface which lacks true gills. Another common yellow- 
spored mushroom is Gyromitra , peculiar in the lobed and irregularly folded surface 
of the cap, which in some ways resembles the Morel Mushroom. The color varies in 
the different species, from brown to red. The species known as False Morel, though 
considered edible by some authorities, has caused the death of many eaters. Gyromitras 
prefer wet ravines and rich woods. 

The spores of. the common Pluteus are rosy-pink, as are those of Volvaria. The 
Fawn-colored Pluteus is an edible species with a grayish white cap, about four inches 
in diameter. It can be found in any locality providing aft abundance of decaying wood ; 
it often grows on sawdust piles in old ice houses. With the increasing difficulty in get- 
ting horse manure for cultivation of Field Mushrooms, this sawdust-inhabiting species 
may attain greater economic importance. V olvaria grows singly in wounds of the bark 
of deciduous trees, preferably maples. It is a large mushroom, its white silky-scaled 
cap oft$n measuring eight inches in diameter. 

The white-spored mushrooms include a great number of common species. Num- 




The Fly Mushroom ( Amanita ) flaunts a widespread orange cap, dotted 
with white or ydlow warts ; it is a man-killer, far prettier to look at than 
desirable to eat. 
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bet one on the list is the most dangerous man-killer of all the Fungi, the genus 
Amanita. The Fly Mushroom flaunts its widespread orange cap, dotted with white 
or yellow warts, in open woods and overgrown pastures. The Fly Mushroom grows to 
a height of eight inches, and is truly an arresting sight — but it is far wiser for one to 
look at it than to eat it. Its poisonous properties have already been noted ; but even 
with this record, Amanitas are made into a beverage by Siberian tribesmen, who use it 
in place of the alcoholic beverages common to civilized man. During local celebrations, 
a whole village will go on an Amanita spree, the intoxicated drinkers temporarily ex- 
hilarated hut not fatally affected by the juice. The Destroying Angel is also poisonous ; 
in appearance it is a tall, ghostly white mushroom sometimes tinted with gray or 
brown, common to woods and thickets. Amanitas have the swollei^ bag at the base 
(volva) which is often referred to as a “death cup” and used as a means of identifying 
this dangerous plant. 

Then there are the other white-spored genera which include the Honey Mush- 
ra$hi, the Chantrelle, Clitocybe, Coliybia , the Milky Mushroom, Lcntinus , the Par- 
asol Mushroom, the Fairy-ring Mushroom, the Oyster Mushroom and the Russulas . 

The Honey Mushroom ( Armillaria ) grows sometimes on the ground, more com- 
monly on the decaying wood of trees. It is one of the commonest Mushrooms, and is 
edible as well. Unfortunately, it is also one of the worst offenders in causing the rot 
and death of trees. The cap, white or yellow with numerous dark brown scales, ranges 
in size from one to six inches, and is borne on a short stout stem. When the mycelium 
is torn from rotting logs, at night, it gleams with a ghostly blue light known as Fox-* 
fire. The light is due to the luminescent properties of the mycelium. 

The brilliantly colored yellow or orange funnel-shaped caps of the Chantrelle 
( Cantharellus ) are conspicuous objects in the shadedrfyoody spots in which they are 
commonly found. The gills, exposed by the depressed shape of the cap, fork and 
branch irregularly, noticeably different from the radial arrangement in the other 
Agaricaccae . One species is considered the choicest of tid-bits by European mush- 
room connoisseurs. 

Clitocybe includes a species quite similar to the Chantrelle, known as the Jack-o- 
Lantern Mushroom. The yellow caps arc rarely as funnel-shaped, however, and have 
unbranched gills with sharper edges. The Clitocybcs also prefer forests and woods. 
Here too there is produced the eery luminescence found in Armillaria. In Clitocybe it 
is the gills which give off light, a sort of greenish glow easily discernible in the woods 
at night, or in a dark room. 

Coliybia species have flattened or only slightly convex caps of a yellow or tan color. 
They prefer the ground among decaying leaves in woods and groves of trees. 

The edible Milky Mushroom ( Lactarius ) can be recognized by the watery-milky 
juices which exude from them. The broad caps are centrally depressed, resulting in 
a shallow cup-shaped structure on a stocky fleshy stem. In color they vary from yel- 
low to. reddish brown; one species is a silvery blue, — an uncommon sight among the 
Fungi. They grow in light sandy soils. 

The species of Lentinus have a tough, almost woody appearance ; added to this 
unusual character is the fact that the stem is rarely central but rather on one side. The 
creamy white cap is broad and fleshy, in one species covered with brownish scales. It 
is a common saprophyte on wood, especially on railroad ties, bridge timbers and tele- 




Polyporus is a small Bracket Fwtjjus which forms tier upon tier of vel 
vety brown growths along the sides of trees and fallen logs. 
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phone poles. Economically it is of considerable importance in the destruction of su<th 
woody structures. 

The Parasol Mushroom is one species of the common genus Lepiota. It is a large, 
handsome mushroom, the six inch white cap, smooth or scaly, borne atop a stem 
often ten inches high. In some ways it resembles an Amanita , but the absence of a 
volva is a marked difference lietween the two. Lepiotas prefer fields, pastures and 
open woods. 

The Marasmius mushrooms arc small species which resemble the Collybias, ex- 
cept for the tougher caps. One species is called the Fairy-ring Mushroom, — a small 
plant an inch or two in height, with a flattened or slightly convex little tan cap. They 
usually are found in circles in lawns and other grassy places. Othe^ mush rooms also 
form the so-called “fairy rings”, however. This phenomenon is due to the fact that a 
mushroom spreads its spores outward in a circle from the parent plant ; the spores 
that land on the central area already overgrown by the parent mycelium can not ger- 
minate, but those outside this area do. The result is an ever widening ring of mush- 
room growth. Even tinier than the Fairy-ring Mushroom is its relative, the Little 
Wheel Mushroom, whose half-inch diminutive caps on frail stems clot the dead 
leaves and bark of rotting logs with white fairy-like foot stools. 

The Oyster Mushroom ( Flcurotus ) is a common tree growth. The broad white 
or tan caps are attached to the tree trunk by lateral stems, after the fashion of a Lcn- 
tinus . Different, however, is the softer, less woody tissue of the Oyster Mushroom. In 
Europe this mushroom is not only collected and eaten, but cultivated on elm trunks 
in gardens because of its choice flavor. 

Last, but not the least common of the white-spore^ mushrooms, arc the Russulas . 
All are characterized by rather dry aud brittle flesh, the color of the cap varying from 
bright red and purple to brownish-green. One species (/?. emetica) is considered 
poisonous, though not fatally so. All the species- prefer woods. 

THE PORE FUNGI 

The Pore Fungi, or Polyporaceae, differ from the preceding group of the Gill Fungi 
in the arrangement of the spore-forming tissues of the cap. Instead of the radiating 
gills, the under surface of the cap consists of numerous tubes, the terminal openings 
forming a porous surface. Also different is the predominance of the woody or leathery 
fruiting cap over the softer, fleshy one which is typical of the Gill Fungi. The fleshy 
species are commonly called Mushrooms, the woody species, Shelf Fungi. 

The edible Painted Boletinus ( Bolctinus ) is one of the fleshy species, with a yellow 
cap, spotted with brown scales. The spore tubes form a series of openings which are 
arranged more in radiating rows than any other of the Polyporaceae . It is a rather 
conspicuous plant, with a medium sized cap borne on a, rather squat stem. Dark woods 
and swamps are its favorite habitat. 

Somewhat similar, except that the pores do not form rows, is the genus Boletus . 
These very common mushrooms have a yellowish undersurface, with a smooth red- 
dish-brown top to the cap. Boletus species are generally very firm in texture. The 
short, swollen stems, and the thick convex caps give the mushrooms a plump appear- 
ance. 




The woody Bracket Fungi, such Ms Fomes, are the visible expression of a 
spreading hidden mycelium underneath the bark of the tree, which exhausts 
the vitality of the host until eventually death results. 




6 4 

The woody members of the Polyporaceae number at least six hundred species, and 
are common wherever there are standing or fallen trees. All are notorious destroyers 
of wood, the mycelium spreading beneath the bark of living trees and exhausting their 
vitality until death finally results. On the surface there is often no warning of the death 
struggle going on beneath the bark until the mycelium is ready to form reproductive 
organs. Then the little “brackets” or “shelves”, often without stems, begin to appear 
on the sides of the tree. As the eating away of the tree proceeds, more and more of 
these fungous reproductive structures appear until often the whole trunk may be 
covered with them. 

Polyporus includes many common species. One, more edible than the others, is 
known as Hen of the Woods. The lobed, twisted caps are of a sm<3|cy gray color and 
often quite leathery in texture when old. It often forms clusters about t^e l>ase of oak 
trees. The Scaly Polyporus is another species, characterized by dark scales scattered 
over a dull white body. The tough cap is fan-shaped, attached to the tree by a stout 
lateral stem. The Giicken Mushroom is conspicuous bemuse of its yellow or orange 
color, often a brilliant shade tinged with red. The mushrooms form a dense fleshy 
mass due to the irregular overlapping and fusing of the separate “brackets”. It is an 
edible species, but also is harmful because of its ravages among oaks, maples, walnuts, 
pines and hemlocks. The Birch Fungus produces chalky white or gray fruiting bodies 
along the trunks of birch trees, while it is doing a thorough job of rotting the sap- 
wood of its host. 

One Polyporus forms tier upon tier of velvety brown outgrowths along sides rtf 
trees and fallen logs. Superficially beautiful, this fungus is also a live tree destroyer. 
More massive is the fruiting growth of Fomes, often known as the Hoof Fungus be- 
cause of the similarity of the reproductive structure^ a horse’s hoof. Dacdalea and 
Lcnsites are two other common Shelf Fungi ; the fonner is distinctive in that the 
spore-bearing surface consists of winding and labyrinth-like slits, instead of pores, 
while the latter has slits which are more radially arranged. Both are corky or leathery, 
dull white to tan or gray in color. 

OTHER FLESHY FUNGI 

Even though the foregoing species include most of the common mushrooms and their 
relatives, no description of this unique world of colorless plants would be complete 
without mention of the Teeth Fungi, Gub Fungi, Puffballs and Earth Stars, Bird’s 
Nest Fungi, Morel and Truffles. 

The previously described mushrooms produce spores either on the sides of gills 
or in tubes. In the Teeth Fungi .( Hydnaceae ) the spores are borne on awl-shaped teeth 
or spines which often hang downwards from the cap or drape themselves over the 
entire fruiting structure. The Bear’s Head Mushroom ( Hydnum ) is a striking 
growth, its fleshy mass of pendant spines fonning a weird white covering over the 
surface of fallen beech or birch trunks. The Hedgehog Mushroom is also fleshy and 
tuberous, its white formless mass covered with spines, which suggest the wriggling 
snakes of Medusa’s locks. This species shows a preference for rotting logs of oak, locust 
and beech trees. The Coral Hydnum, likewise common on beech trunks, forms a strik- 
ingly beautiful tangled mass of spinous tissues. Like all Hydnums, it is edible ; but as 
one enthusiastic mushroom authority has written : 



The edible Morel ( Morchella ) has a stout cone-shaped cap ranging in 
color from white to tan, marked with irregular detfressions and ridges on 
which the spores are produced. Photograph by 0. B. Stanley. 
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“—It seems almost sacrilegious to recommend it as- food for the-camper. . . Let 
bint turn to the more humble kinds to satisfy his craving for something to eat, and 
reserve this glorious Hydmm for a feast of the eye.” 

The Club and Coral Fungi 1>elong to the family Clavariaceae , characterized by 
erect fruiting structures. The Clavarias prefer the rotting logs and stumps in mossy 
shaded woods, where their delicately white or yellowish coral-like growths spread 
over the substratum. 

The Puffballs, or Pouch Fungi, are botanically known as the Lycoperdaceae whose 
special character is the spherical stemless sac in which the spores are produced. The 
subterranean mycelium grows in humus or the woody debris of fallen trunks and 
mossy stumps. As the fungus matures the fleshy white interior of tli^ Puffball changes 
to a yellowish mass of spores which can be ejected from the hole at the top of the sac, 
issuing out as a cloud of brown dust-like particles. The common little Puffball, often 
found in clusters, is Lycoperdon. Giant of the mushroom world is the genus Calvatia, 
the Brain Puffball, which is common in grassy locations. The white or brownish mass 
may reach a diameter of several feet, and weigh five or six pounds. This fungus, in- 
stead of releasing the spores through an apical hole, cracks irregularly over its surface. 
The picturesque little Earth Stars (G caster) are related to the Puffballs. Here the 
spore sac is a double structure ; at maturity the outer coat ruptures into segments, 
forming star-shaped points around the central spherical spore sac. Often these radiat- 
ing segments are recurved sufficiently to raise the central sac upwards into the air. 

The Bird’s Nest Fungi ( Nidulariaccae ) are curious little plants of inconspicuous 
size. The spore case breaks open at the top to form a nest-like growth in which the 
globular masses of spores lie like little eggs. In one species, the “nest" contains a 
single jelly-like spore mass ; when mature, the sprfrjps are forcibly shot < out of the 
"nest”. 

The two remaining common Fungi, Morel and Truffles, are more distantly re- 
lated to the mushrooms. They belong to those Fungi known as the Ascotnyceics, of 
which we shall hear more in the next chapter. Most of the Ascomycetes are molds or 
mildews, but have developed fleshy and rather massive reproductive organs, as in the 
case of Morels and Truffles. 

The edible Morel ( Morehclla ) has a stout, cone-shaped cap, ranging in color from 
white to tan, at the top of a stout fleshy stem. The spores are produced in the depres- 
sions and on the ridges of the irregularly pitted and ridged cap. Morels grow on the 
ground, the common edible one preferring old orchards and other similarly open 
wooded areas. 

Truffles {Tuber) are entirely subterranean, the warty brown spore sacs as well 
as the mycelium, being produced entirely underground. Truffles have been considered 
a delicacy since the time of the early Greeks and Romans ; but since they do not ap- 
pear above ground, they are difficult to locate. This can be overcome by using dogs 
trained to scent the Truffles ; in some countries truffle-hunting pigs are used. Pigs are 
able to scent a Truffle at twenty feet The only drawback to using such "trufflers” is 
that unless one gets to the scene as soon as they do, the animal has himself eaten the 
delicacy. 
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THE SLIME MOLDS 

Here and there, in both the animal and the plant kingdom, occur perverse groups of 
organisms which are difficult to fit into any scheme of classification. Sea-fans and 
sea-anemones hardly look like animals, and the swimming Green Algae do not con- 
form to our ideas of what a well-behaved plant should do. There is an entire group of 
organisms which combine animal and plant characters to such a confusing degree 
that it is difficult to think of them either as typical plants or typical animals. These 
are the Myxophyta , in common language the Slime Molds. Since their closest rela- 
tives arc the Fungi, they might be considered here. 

The Slime Molds are non-green like the Fungi, since they lack chlorophyll ; and 
similarly are dependent upon organic material for food. Most of the Slime Molds are 
saprophytes rather than parasiles. The tiody of one of these plants is uniquely differ- 
ent from all other organisms in that it is a large mass of undifferentiated, unprotected, 
naked protoplasm. It is literally “life in the raw”. This mass of protoplasm has no 
cell walls, is not organized into cellular units of any kind. In color it is gray or yel- 
lowish, about the consistency of the white of an egg. The formless jelly-like mass 
spreads over rotting logs and plant debris in the damp shaded portions of woods. A 
peculiar ability of this naked protoplasmic body is that it creeps slowly over the sub- 
stratum, behaving like a gigantic Amoeba. The slimv body ingests bacteria and bits of 
leaves as it moves along, the waste material being left behind after digestion has taken 
place. In those characters. — the creeping movement and the method of eating, — the 
Slime Mold behaves like au animal. 

When this body is ready to reproduce, small projections appear on the proto- 
plasmic mass, eventually growing into spore cases on thin stalks. These spore cases 
are often cobwebby cylindrical or spherical structures, less than a quarter inch in 
height. When the spores are ripe, they are released and carried by the wind to a new 
locality. Under proper conditions (warmth and moisture) they become free-moving 
cells with llagella. In time these motile cells join with one another, hundreds coming 
together to form a new naked protoplasmic mass, — the vegetative body of a new 
generation of a Slime Mold. In these repioductive phases, the Myxophyta are typical 
plants. 

Stcmonitis is such a common Slime Mold, found on the hark of rotting logs; its 
sporangia are long, slender aud tapering. Clusters of these sporangia, on their stalks, 
look like miniature sheaves of grain. Arcyria , another genus, has stouter, more cylin- 
drical sporangia. 



CHAPTER V 


Warfare Among Plants 




A meadow of waving grasses and nodding flowers gives an impression of peace 
and amicability which contrasts strikingly with the life and death struggles of 
the animals who stealthily move through its vegetation, intent upon killing each 
other. There is a constant struggle for survival as animals fight for food and self- 
preservation. As the cat slinks homeward with a bird in its mouth or the hawk carries 
off a young chicken in its talons, this ruthless competition, which is the law of nature, 
is forcibly brought home to us. 

Such behavior seems entirely lacking in the plant world. Here, we feel, is a realm 
where there is enough food and space for everyone, where organisms do not have to 
live in constant danger from natural enemies, where every bit of life may reach its 
fullest expression without injuring other life. But unfortunately for the idealist, this 
is not so. Underneath its placid exterior the plant world is as rife with contest between 
individuals and species for survival, as is the world of animals. Much of this struggle 
is invisible, all of it is silent ; yet it is a grim warfare without truce, with life as the 
reward to the victor and death to the luckless loser. 

This struggle often centers alxnit the getting of sunlight or water so essential for 
green plant nutrition. Where plants grow in the closest association with one anotlu r, 
the struggle is keenest. In tropical jungles there is water enough for all, but here the 
premium is on the ability of a plant to extend its leaves out to the sunlight. The weak- 
ling which can not grow as rapidly as its neighbor is overshadowed and soon dies in 
the shade of its competitors. There are many species of climbing plants which can 
twine about the trunks of trees, often extending a hundred feet without producing a 
branch or a leaf. When the climber gets to the topmost limbs of the tree, it unfurls its 
green leaves victoriously and drinks in the welcome sunlight. Often the forest giant, 
who played the part of an obliging ladder to the lighted zone, becomes strangled to 
death by the woody vines which, encircling the trunk, limit its growth. 

In temperate regions and in deserts, the struggle often is to obtain water. Plants 
with the most rapidly growing or the most efficient root system get to the water- 
soaked soil first. The even spacing of the Spanish Bayonet plants in our Southwest 
is due to the amount of soil and water needed by one plant. Should a seedling begin 
growth between two established plants, it finds itself with too little water and as a 
consequence rarely lives to maturity. 
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Whenever plants of one species colonize an area, they are liable to be driven out 
by some other species which has developed a special ability to get the life essentials 
in that area. The constant battle between lawn grasses and dandelions, between gar- 
den plants and “weeds”, typifies this constant competition. 

But the greatest warfare is between the green plants and the colorless ones ; it is 
the chlorophyll-bearers and honest laborers against those plants which must steal 
their sustenance from organic sources in order to keep alive. So well have the cohorts 
of the Fungi fitted themselves for their depredations upon the green plants, that they 
have increased in numbers to the point where today there is at least one fungus 
species for every three self-supporting flowering plants. 

Wherever there is a green plant, there is a host of fungi lying in wait to parasitize 
it. Every breeze brings with it thousands of invisible spores which are the reproduc- 
tive bodies of the Fungi. The single-celled spores lodge on the outside of the plant, 
where they remain unless they can find an opening into the living tissues. Some spores 
do so, often gaining entrance through the bark or through the minute breathing 
pores in the leaves. Once inside, the spore germinates into a mycelium of colorless 
filaments, like that of the mushrooms. But this mycelium, not content with dead 
organic material, grows through the plant tissues, pushing its way between the cells, 
frequently breaking into the cells themselves and leaving behind sucker filaments 
winch feed upon the living protoplasm. As a result, the normal growth of the green 
plant is hindered. Death of a considerable number of leaf cells results in a yellowing, 
withering and eventual death of the whole leaf ; if all the leaves are infected, complete 
defoliation of the plant lakes place. And since the leaves are the food-manufacturers 
for the plant, this loss is a serious one and may result in the death of the plant. De- 
struction of cells in the flower may interfere with the normal formation of reproduc- 
tive cells, and there will be no fruit nor seeds. Sometimes the host cells are stimulated 
to abnormal growth, as is the case with the common cankers seen on tree trunks, or 
the witches’ brooms,— -bunches of closely packed twigs forming a busby growth on 
the branches of an otherwise normal tree. Usually Fungi do not bring death to the 
host until the mycelium is ready to form spores ; these are released at the surface of 
the host where they are picked up by the wind and carried off to wreak more havoc in 
other green plants. 

This warfare between the colorless and the green plants often results in harmless 
associations between the tw 7 o. At other times the host is the victim of the intruder and, 
helplessly losing its vitality, faces certain death. When this warfare is extended to 
those plants upon which we dejKsnd for I.mmI, clothing, timber, and other important 
necessities, then the struggle becomes of importance to mankind and wc join forces 
with the green plants. In this chapter wc will describe a few of the plant diseases 
which have assumed economic importance ; in many cases the cost of battling a single 
disease runs into millions of dollars, though the fungus plant itself may be an in- 
visible microscopic organism of disarming simplicity. 

The species of Fungi are grouped into three large classes on the basis of their 
reproduetive habits. Most like the Algae is the first class, the Phycomycetcs. Their 
vegetative body is made up of branching filaments which lack cross walls, and the 
small asexual spores are generally produced iu unspccialized spore-sacs on stems. 
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known as sporangia. The Bread Mold is an example of a Phycomycctc. The second 
class, the Asunnycctes, have a mycelium with cross partitions in the filaments; and 
the spores are produced in definite numbers inside of special little sacs known as 
“asci'\ In the previous chapter we have met two of the fleshy members of this class, — 
Morel and Truffles. The third class is the Basidiomycctes , to which the mushrooms 
belong; and, as already described, these produce spores on special portions of the 
filament known as “liasidia”. 

Disease-producing Fungi are found in all three of these classes; many of the 
saprophytes among the mushrooms and their relatives often act as parasites and 
attack living green plants as well. Most of the plant diseases which have cost Ameri- 
can taxpayers so many millions of dollars, belong to the Ascomycet^s. 

Tin: ALCAK-LIKE FUNGI 

The Phycoinycetcs include many harmless species which occur as molds and mildews 
on the surface of organic material. But there are also the destructive Pond-scum Para- 
sites, the Water Molds, the Downy Mildews, the White Rusts and the Black Molds. 

The most characteristic feature of the Pond-scum Parasites ( Chytridialcs ) is their 
primitive nature, the whole plant being but a single cell. They live for the most pait 
on aquatic plants, such as the Green Algae. There ai e a few instances of their infecting 
flowering plants. The Club Root of Cabbage is caused by a fungus (Plasmodiophora ) 
which is often classified with the Slime Molds. The fungus cells invade the living 
tissues of roots, causing the distorted growth which is a characteristic of the disease? 
Infected plants decline in general vigor and eventually die. Seedling cabbages thus 
attacked generally die in the first month of growth. The Powdery Scab of Potato 
is a disease caused by another of the Chytridialcs (Spmujospora) which attacks the 
roots, tubers and stems of white potatoes, causing galls or scabs. In the tubeis, the 
tissues surrounding the infected area take on a purplish hue. 

The Water Molds ( Saprolcqmalcs ) are aquatic saprophytes subsisting upon the 
decaying organic matter of ponds and roadside pools. At limes, some of the species 
parasitize aquatic animals. There is a Fish Mold ( Saprolegnia ) which is of consider- 
able economic importance in fish hatcheries ; the fungus forms a grayish growth, cs- 
iwvially over the gills. Infected fish gradually become more and more sluggish, 
eventually die. Other members of this group cause Root Rot of peas, tomatoes, sugar 
canc, sugar beets and radishes. 

The Downy Mildews ( Peronosporalcs ) and their relatives are more common as 
parasites ; some three hundred species are know r n to live within the tissues of flower- 
ing plants. They are the most highly developed of the Phycoinycetcs, forming a 
mycelium which surrounds the living cells of the host tissues, penetrating the cells 
and absorbing their food from the living protoplasm. When ready to reproduce, the 
mycelium breaks through the surface of the infected part of the plant, and produces 
spores in white downy masses which give the fungus its name. A serious disease of 
potatoes, the Late Blight, is caused by a Downy Mildew ( Phytophthora ) which at- 
tacks both leaves and tubers. Spores enter the leaves through the stomates, and soon 
a branching inter-cellular mycelium is formed which steals the life-giving food ma- 
terials from the green cells. As the cells die, brown areas appear until finally the 
whole leaf is killed. At this time a fuzzy gray mass of sporc-producing filaments with 



tlieir spores appear on the under side of the leaf. When the mycelium grov s m the 
tubers, it causes a rotting of the tissues This disease was so widespread m 1845 m 
Ireland that a serious famine resulted A related Downy Mildew known as the Damp- 
mg-off Fungus ( Pytluum ) is a serious menace to young seedlings , while other species 
attack cereals, beets, alfalfa, clover, peas, roses, pansies and tobacco 

The White Rust is caused by a Mildew known as Albugo This is found on the 
foliage, stems, flowers and fruits of various members of the mustard family, espe- 
cially on cabbages and radishes The mycelium forms blisters on the leaves which m 




Giape Mildew (upper left) and White Rust (upper right), both shown associated 
with leaf tissues, ttlick Mold 


reality arc areas of spore-forming filaments The blisters break when the spores are 
mature, forming a powdery white mass The fungus which causes the Downy Mildew 
of grapes ( Plasmopara ) has caused great damage among vineyards 

The Black Molds ( Mucorales ) include a great number of saprophytes which form 
a cobwebby m)celmm over organic material such as moist food , they get their name 
from the dark color of their spores, since the mycelium is as usual colorless or giay- 
white A Black Mold ( Rhisopus ) causes the Soft Rot of Sweet Potato which appears 
when sw9el potatoes are stored m bins Infected roots give off a clear liquid from the 
rotted areas, and a deculcdl> unpleasant odor Another species of this fungus causes 
a similai rot known as Leak of Strawlxrries. 


THE ASCUS FUNGI 


The Ascomycetes include about half of all the known Fungi,, their number being esti- 
mated at between thirty thousand and forty thousand species. Many are harmless 
saprophytes common in the woods ; others are useful, as the Yeasts, Truffles and 
Morels ; but there is in this class also a great number of destructive plant diseases. 
Except for the Yeasts, all of the species form a mycelium which grows chiefly within 
the nutrient substratum. The asci, with their spores, are produced in a variety of 
ways. Sometimes they may be scattered over the surface of the mycelium and the 
substratum ; at other times they are a part of special reproductive structures which 
look like little saucers or cups made up of sterile tissues with the a^i forming a lining 
to the cup. Many of the Ascomycetes are for this reason known as Cup Fungi. When 
the reproductive cups are on stalks, goblet- and urn-shaped structures result. In still 
other Ascomycetes , the asci are inside of ornamented spherical bodies. 

Some of the members of this class, as we have already seen, are considered mush- 
room-like plants. Such are the fleshy Truffles and Morels. Others arc less like the 
mushrooms, but almost as common. These are the various Cup Fungi ( Pezizalcs ). 
Pezisa is a fungus with a reproductive cup of a yellowish or orange color, often trans- 
lucent, and noticeably moist. It grows out of the rotting log without any stalk, and 
forms an irregular bowl several inches in diameter. 

Perhaps the most unusual member of the Ascomycetes is the Yeast ( Sacchar - 
omyces ). A cake of yeast is the last place one would look for living plants, yet tfic 
cake is nothing but millions of microscopic single-celled Yeast plants combined with 
nutrient material. In their reduction of the plant body to the confines of a single cell, 
the Yeasts are like the Bacteria; but the structure zfnd behavior of this cell indicates 
a much higher type of organization. Yeasts arc grouped with the Ascomycetes because 
at times they reproduce by means of the whole cell functioning as an ascus, producing 
one to four ascospores. Ordinarily they reproduce by budding; an individual plant 
develops a swelling on its side which soon grows into another plant and separates to 
lead its own existence. Yeast plants occur wild in the atmosphere, but the commercial 
Yeast used in brewing and bread-making comes from carefully controlled cultures. 

Yeast is important because of its peculiar method of respiration. Ordinary res- 
piration, or breathing, releases energy from organic foods by oxidizing them ; and 
for this process oxygen is essential. The Yeast plants, when they cannot get oxygen, 
get their energy by converting sugar solutions into alcohol and carbon dioxide. This 
is a type of respiration known as fermentation. The wild Yeast plants are carried 
by the wind to the surface of the fruits ; crushing the latter brings the Yeast in con- 
tact with the fruit juices and fermentation follows, producing cider or wine. In bread* 
making the Yeasts change some of the sugar in the dough to alcohol and carbon 
dioxide ; the latter gas forms cavities in the dough which as a result "rises” to form 
leavened bread. For centuries mankind knew that letting the dough stand, exposed 
to the air, made it different from unleavened bread. And for perhaps e* en more cen- 
turies, mankind had capitalized fermentation in making alcoholic beverages. But it 
was not until Pasteur’s researches of the last century that the role of micro-organisms, 
especially Yeast, in these processes was known. Some bacteria and several other 
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species of fungi can also be utilized commercially in producing alcohol by fermenta- 
tion. \ 

Disease-producing Ascomycetes include a number of Leaf Curls, Cup Fungi, 
Powdery Mildews and Sphere Fungi. The Leaf Curls {Exoascaceae) attack forest 
and fruit trees, especially oaks, birches, poplars, alders, peaches, plums and cherries. 
When the mycelium pervades the leaf tissues it causes spots and discolorations, often 
associated with a deformation which gives the leaves a crinkled and puckered ap- 
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Ergot (left) infesting rye; Yeast; Cup Fungus ( lower right). Truffles (upper 
right). 

pearance. Some species cause Witches' Brooms and abnormal flower growths. The 
Peach Leaf Curl, caused by Taphrina, changes the normal leaves of peach trees to 
thickened, curled ones. The bright ruddy cojor of the diseased leaves is very noticeable. 
Later in the summer the red color changes to brown as the leaves die, and at this 
stage the spore masses form a powdery bloom on the surface of the leaves. A con- 
servative estimate of the loss in one year to the peach growers, as a result of Leaf 
Curl, had been put at $3,000,000. 

Among the parasitic Cup Fungi ( Discomycetes ). there is the Brown Rot of stone 
fruits which is found on foliage, twigs, flowers and fruits. When it occurs in the 
flower, this blighting is serious since it precludes fruit formation. The Anthracnose of 
Currantsjls caused by another Cup Fungus {Pseudo pezisa) which appears as minute 
brown spots on the leaves. When there are many of these on a leaf, the latter become? 
a yellowish color, and if all the leaves are infected the whole bush loses its normal 
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green color and consequently is severely stunted or killed. Otlier genera cause leaf 
spots on alfalfa, cherries and maples. 

The Powdery Mildews ( Erysiphaccae ) form a delicate cobwebby mycelium on 
the surface of the leaves. From this mycelium, special filaments project into the leaf 
cells and extract nourishment from them. In the reproductive phases of the fungus 
life history, the filaments form a powdery mass of special reproductive structures in 
the form of little spheres, each provided with appendages and ornate outgrowths, 
and each containing the spore sacs with their supply of spores. The Powdery Mildew 
of the Apple ( Podosphacra ) attacks young apple tree shoots, stunting and killing 
leaves, blossoms and fruits. Other Powdery Mildews attack peaches, roses, straw- 
berries, peas, grapes, cherries, grasses and cereals. \ 

The Sphere Fungi ( Pyrenomycctes ) have a spherical spore cavity; when the 
asci are mature, they forcibly eject the spores in rapid succession, with explosive 
violence. A common Sphere Fungus ( Claviceps ) attacks the flowers of various 
cereals and grasses, causing Ergot. The kernels of the fruit are displaced by hard, 
dark brown reproductive filament masses of the fungus, which resemble spurs as 
they, stick out amid the normal fruits of the ear of grain. Rye, wheat, oats and barley 
are the cereals usually attacked. In addition to loss of grain, consumers of ergot i zed 
rye — or other cereal — are poisoned. Throughout the Middle Ages there were fre- 
quent epidemics due to ergot poisoning, the last occurring in Lorraine in 1816. Cattle, 
horses and chickens are also poisoned by eating infected grain, developing gangrene 
and paralysis of the limbs. The Ergot contains various poisonous substances, one of 
which (ergotine) causes contraction of muscles such as those in the walls of blood 
vessels ; it is used as a drug for this purpose. ^ 

One of the most notorious of plant diseases is tlfe Chestnut Blight (' Endothia ) . 
This first appeared in New York City, in 1904 ; soon it spread throughout northeastern 
United States, being particularly destructive in New England. The estimate of loss 
of merchantable timber and shade trees, up to 1911, was $25,000,000. The fungus 
gains entrance through wounds in the bark, and in this way invades the underlying 
growing tissue. The cottony mycelium spreads rapidly until eventually it completely 
encircles the trunk. This causes a girdling of the tree, with death to all those limbs 
and branches thus cut off from the root system. The superficial appearance of the 
fungus is at first a number of raised yellowish-brown patches ; later on cankers and 
limb deformities, cracked by fissures, can be seen. The number of standing dead 
chestnut trees, still impressive in their size and stateliness, which can be found in any 
eastern forest, is mute testimony of the efficiency of this fungus attack. 

THE RUSTS AND SMUTS 

Among the Basidiomycetes, whose representatives the mushrooms were considered 
in the previous chapter, there are two groups of very destructive disease fungi, — the 
Rusts and the Smuts. 

The Rusts ( Uredinales ) include some one thousand species in America alone; 
they get tlieir name, as so many of the disease fungi do, because of the characteristic 
appearance of their reproductive bodies which form orange or reddish spots on the 
surface of the host plant. The mycelium, made up of filaments with yellow oil drops 
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in them, forms a ramifying network between the cells of the tissues ; occasional fila- 
ments penetrate the cells and form sucker organs for abstracting the essential food. 
At first this mycelium stimulates the cells to abnormal growth, but eventually many 
of the cells are destroyed. A peculiar character of the Rusts is that they use two hosts 
in their life cycle, much like the malarial parasite in its alternation between mosquitoes 
and men. The Orange Rust alternates between Asters and Goldenrods, and various 
Pines ; the Blister Rust between Pines, and Currants or Gooseberries ; the Poplar 
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Smut {left) infesting ear of corn; Apple Rust {upper right); Stem Rust (lower 
right). 

Rust between Poplar and Larch ; the Apple Rust between Apples and Cedars ; the 
Rust of Stone Fruits between Hcpatica* and Anemones, and Almonds, Cherries, 
Peaches or Plums. It is fortunate in control of the Rusts, that the eradication of one 
host generally means control and decline of the fungus disease. 

The Stem Rust ( Puccinia ) attacks various grasses, wheat, oats, barley and rye; 
and continues its life cycle on the wild barberry. This disease, known since 1797, 
caused a destruction of a half a billion dollars worth of wheat between 1911 and 1914, 
in the United States alone. The spores are carried by the wind, entering a new host 
plant through the leaf pores. The spore germinates into the filamentous tody which 
grows between the living cells of the leayes and stem, extracting its food front them. 
When ready to reproduce, the filaments form several kinds of spores, depending upon 
the time of the year and the host. When the fungus in the barberry forms yellowish 
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reproductive structures which appear as spots on the leaves, the danger to cereals 
is the greatest Spores produced in these cluster-cups on the barberry can live 
only if they reach a cereal plant Later in the season, the fungus forms spores of two 
kinds on the cereal host ; one of these types of spores must reach a barberry host 
in order to germinate and live. Prevention of this disease obviously lies in the eradica- 
tion of barberries growing in proximity to wheat, oats, barley or rye fields. 

The Apple Rust ( Gymnosporangium ) attacks the leaves and fruits of apple trees, 
where the first symptoms are the orange yellow spots on the upper surface of the 
leaves. Later, these spots form blisters on which tubular projections develop, produc- 
ing spores. Infected leaves fall off thus limiting the food-manufacturing abilities of 
the tree. The Rust causes dwarfing when it occurs in the fruit itself. ^Vhen transferred 
to cedar trees the disease takes the form of brown galls which first appear as tiny 
globular structures, late in spring. The second season, these galls produce orange 
colored gelatinous horns which twist about like petals of a flower. Spores arc pro- 
duced on these galls, and carried by the wind to apple trees which then become in- 
fected. 

Brought most frequently to the attention of the tourist, who is attempting to carry 
pine trees from one state to another is the White Pine Blister Rust ( Cronartium ) 
which was introduced into New England from Europe around 1900. The spores pro- 
duce mycelia inside the pine needles which soon make withered brown corpses of 
hitherto lustrous green foliage. From the pine, the fungus spores travel to the wild 
barberry and currant bushes where the rest of the life cycle is completed. This disease 
spread so rapidly throughout the White Pine areas of northeastern United States 
that it threatened to wipe out the pines, just as the Chestnut Blight had threatened 
the chestnuts. But prompt and vigorous action, including quarantining of infected 
regions and eradication of gooseberry and currant hosts, has brought the disease 
under control. 

The Smuts (U stilaginales) get their name from the sooty black masses of spores. 
There are some four hundred species which attack the important cereal crops and a 
few other flowering plants such as onions, spinach and sunflowers. The plant body, 
like that of the Rusts, consists of a branching mass of colorless threads which may 
pervade the entire host plant, or may be restricted to certain organs. They cause a 
lowering of the vitality of the host, which as a result shows a stunted and impover- 
ished growth. Eventually the mycelium, in localized areas, bursts through to the 
surface to form swellings and tumors in which the spores are formed. There is no 
alternation of hosts. 

The Stinking Smut of Wheat ( Tilletia ) affects the wheat yield by replacing nor- 
mal kernels in the ear with black powdery masses of spores. Infection occurs when 
the wheat is a seedling, but the disease does not manifest itself until the plant reaches 
maturity. Then th<» fungus gets into the ovary of the flower, destroys the potential 
embryo and in its place leaves the reproductive bodies of the Smut. 

A single wheat seed may carry two hundred thousand Smut spores, so that in- 
fection of an entire field through a few diseased seeds is possible. Since the spores 
are fairly resistant and can live over several seasons in the soil, successive crops in 
the same region will show the same diseased condition. 

The Loose Smut of Wheat ( ZJstilago ) results in complete destruction of the 
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spikelets, every kernel metamorphosed into a blade Smut spore mass. Spores infect 
new plants through the flowers, where they germinate and begin destruction of the 
ovary tissues. A somewhat shriveled condition of the grain is the only external indica- 
tion of the disease. With apparently diabolical cunning, the mycelium of the Smut 
lies dormant within the seed until it is planted. Then, as the seedling grows to ma- 
turity, the Smut plant keeps pace with the growth of the host plant so that by the 
time of flowering, all the flowers are infected and the grain ready to carry the disease 
on to another generation. 

BACTERIAL PLANT DISEASES 

Tn the animal world, most of the diseases are caused by Bacteria, very few by Fungi. 
We have seen the importance of Fungi in causing plant diseases. But there is also a 
small place for the Bacteria in this warfare of plants among themselves. Bacteria are 
responsible for diseases found among some ISO genera of plants, — a few of these are 
cone-bearing plants but the majority are among the flowering species. The disease- 
producing bacteria are all of the rod-shaped type, with or without flagella ; in their 
destructive relationships with green plants they bring about three types of disease. 

The foliage of a plant receives its life-giving water from the root system, where it 
is absorbed, by means of many minute tubes which traverse the length of the stem or 
trunk. Some of these conductive channels convey water, others, carry dissolved food 
from the leaves to regions of storage or use. Often the bacteria invade these water- 
conducting tubes (roughly corresponding to our blood vessels) and so fill up the 
vessels that water can not flow freely from the roots to the leaves. Deprived of their 
vitally important water, the leaves wilt and die. Such is the common Cucurbit Wilt 
of various gourd plants, caused by Bacillus . In the Brown Rot of the Nightshade 
Family (caused by Pseudomonas) the diseased vessels become stained brown or 
black ; often the bacteria move on to the pithy tissues which are soon filled with black 
bacterial cavities. This is a costly disease of potatoes, tomatoes, egg-plant and tobacco. 
In the Black Rot of the Mustard Family (also caused by a Pseudomonas) the bac- 
teria enter through the leaf veins, turning them a dark brown as they move down- 
wards to new food areas. Wilting is not as characteristic a symptom in this disease as 
in the preceding. Cabbage and cauliflower heads are dwarfed and rendered unfit for 
use; the wrholc cabbage head is often diseased and becomes an offensive-smelling 
object because of the setting-in of a soft rot. 

In a second type of bacterial disease, the microbes attack the soft tissues outside 
of the conductive channels, known as parenchyma. At first the masses of bacteria 
thrive in the spaces between the cells, then digestion of the cells takes place and 
eventually the cells are all killed. The Fire Blight ( Bacillus ) causes such a spotting, 
blighting knd rotting among apples, pears and quinces. The disease affects blossoms, 
leaves, twigs and trunks of the trees. 

A third way in which bacteria affect plants, is in- the abnormal stimulation of 
various plant organs to unusual activity or growth, resulting in many types of galls 
and tumors. The genus Pseudomonas is responsible for many such growths, the 
commonest being the Crown Gall found at the base of the trunk of fruit and shade 
trees. 
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These are a few of the participants in the constant warfare that goes on between 
the Fungi and the green plants. Not a pleasant picture, perhaps, but yet such an im- 
portant aspect of the plant world that it can not be ignored in any consideration of 
plant life which professes to survey all the important aspects of plant activities. It may 
be reassuring to those who feel that parasitism is distinctly a human affliction to 
know that even among the plants such conditions exist. 



CHAPTER VI 



C cooperatives 




N ature seems to delight in contradictions. We have just seen the great numl)er 
of ways in which plants have become adapted to prey upon other plants, and have 
discovered that the plant world includes much competition and many devious methods 
of gaining an effortless livelihood at the expense of other organisms. But there is 
co-operation, as well, in the plant world. Some plants live in an intimate relation with 
others, in an association known as symbiosis, whereby both partners in the relation- 
ship profit by the arrangement. The lx\st example of such a plant co-operative is to be 
found among the lichens. 

Lichens ( Lichencs ) are common plants which grow at our very doorstep — on the 
stones of our garden wall, the bark of our trees, the roofs of our houses. They are 
rarely noticed, however, because of their insignificant size, their neutral gray-green 
color (with a few exceptions), and the absence of such conspicuous reproductive 
structures as occur among the mushrooms or the flowering plants. 

Anyone who has climbed above the timber line on our mountains has noticed the 
ashy gray or black patches on cliffs and boulders. These are actually live plants — 
lichens — which cling so closely to the rocks. On sea cliffs subjected to much fog or 
spray, the wrinkled papery crusts form colorful orange splotches which brighten the 
otherwise dull tints of the bare rock. Often these little plants grow so tenaciously to 
the rOck that it is impossible to dislodge them. The lichen collector must bring frag- 
ments of the rock itself home with him, if he wishes to secure the plants. It is difficult 
to realize that these dry crusts which penetrate the rocks are really growing things. 
Other lichens are found in the woods of bur northern states, where much of the 
ground is covered with the spongy Reindeer Moss. In the same areas, the spruces and 
firs may be trimmed with the pale green streamers of the lichen appropriately named 
Old Man’s Beard. 

The lichens are dual plants, made up, as we shall see later, of a fungus and an 
algal element. Instead of developing roots, stems and leaves, the lichen grows into 
either a flattened crust-like plant or an erect bushy one resembling a gray coral or 
sponge. In a few instances the thallus takes the form of delicate branching hair-like 
growths Which hang from the limbs of tt'ees. 

Lichens are very widely distributed, and because of their ability to withstand 
extremes of temperature they can survive in cold regions where other plants are un* 
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able to live. For this reason they seem more abundant in the cooler temperate and 
polar regions where they have little competition, often forming the only vegetation. 
In such cold countries as Iceland and Greenland, lichens are the dominant form of 
plant life. But they will grow anywhere where there is ample light, a firm substratum 
and sufficient atmospheric moisture. For them, fog and dew are much more desirable 
than rainfall since, having no roots, they absorb most of their water from the atmos- 
phere. Lichens are most particular about the pureness of the air. They are very sensi- 
tive to any gaseous impurities, and therefore are rarely found near cities where the 
smoke and the fumes in the atmosphere are lethal to them. Nothing but unpolluted 
air will suit a luxuriant lichen flora. 

Lichens are of interest chiefly because they are the pioneers of the plant world. 



LICHENES 

Section through lichen thallus - showing green algal cells ( stippled spheres ) sur- 
rounded by the hyphae threads of the fungus partner. 

They are the first living things to colonize a barren rocky area, since they are the only 
plants that can gain a foothold and maintain an existence on dry rock surfaces. After 
they have covered the inhospitable substratum, other plants are able to take root, 
living upon the small amounts of humus and disintegrated rock resulting from lichen 
activity. Thus the mosses and grasses appear, cover the lichens with their roots and 
foliage, and in the process crowd out the hardy pioneers. But the reign of the mosses 
and other spore plants, with the grasses, is short-lived. For as more humus accumu- 
lates, seeds of woody plants are able to germinate, and the flowering plants in their 
turn dispossess the small mosses, ferns and grasses. Perhaps a few decades after the 
first lichen pioneer has taken possession of the bare rock, enough soil has been formed 
to enable forest vegetation to thrive. 

This succession of plant life is taking place today in countless areas, where the 
vanguard of the plant kingdom is advancing to colonize the earth’s crust. In by-gone 
eras such plants as the lichens, in similar fashion, may have played an important role 
in the transformation of barren land areas into fields and woodlands. 

It may seem incredible that any plant can live on barren dry rocks, but nevertheless 
lichens can do so. This ability is due to the fact that each lichen is not a single plant 



The cool damp woods of Maine furnish a paradise foe the Lichen enthu- 
siast rocks, ground and trees are often covered with.a dense growth of 
these gray-green delicately designed plants. 







Rock /Tripe (VmbHicaria) is a snjoQth dark green Lichen with a sooty 
black undersurface, attached by a central mass of rhteoijis, the curled-up 
edges hanging as they will from the rock surface. 
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but a dual one ; it results from a co-operative association of a green plant and a color- 
less one living amicably together. The bulk of the lichen’s body is made up of fungus 
filaments which form a tangled network of threads, — the vegetative portion of an 
Ascomycete fungus. In a few instances the fungus is a Basidiomycete. Intermingled 
with these filaments, especially in the upper layers of the lichen, are the green plants, — 
unicellular algae related to the Protococcus plant found on tree trunks. Most of the 
green plants in the lichen partnership are Green Algae of this type, though a few of 
the Blue-Green Algae are also found in this peculiar relationship. The fungus fila- 
ments attach themselves to the spherical green cells, so that the two organisms are 
able to actually exchange food materials with one another. The lift^of the lichen is 
therefore a constant give-and-take between the Alga and the Fungus which make 
up its body. The green plant manufactures carbohydrate food by absorbing moisture 
and carbon dioxide from the air ; what the plant does not need is in turn absorbed by 
the fungus filaments. In return, the fungus produces acids which disintegrate the 
rock, thus anchoring the lichen closely to the substratum in a fashion impossible for 
any other type of plant to attain. The fungus or the alga alone could not live on the 
rock, since the former demands organic, not inorganic, food materials ; and the latter 
would soon become dessicated if the fungus filaments did not aid by storing water 
and thus keep the green cells from drying out. 

The upper surface of the lichen is usually thickened and protective, while the lower 
surface develops hair-like anchoring structures known as rhizoids. Lichens grow so* 
slowly that it often takes many years to increase the area they cover by a few square 
feet. The combination of green cells and colorless ones explains the prevalent gray 
color of lichens. The fungus filaments cover the algartj sufficiently to obscure their 
bright green color. When the lichen is dry it is a chalky gray color because then the 
green cells can not be seen through the mass of fungus filaments. When moist, lichens 
appear green since in this condition the moistened filaments transmit the light more 
completely and the color of the algal components of the plant shows through the 
fungus filaments. There is also a difference of texture between dry and wet lichens. 
Reindeer Moss becomes brittle and crumbles beneath one’s feet during a dry spell ; 
whereas during a damp season, or early in the morning after a heavy dew, these same 
plants are soft and resilient as rubber sponges. Lichens are occasionally other colors 
than gray ; some become black, especially when dry, while others are a bright yellow 
or orange due to certain acids produced by the fungus filaments. These acids may be 
of value to the lichen in making it less desirable as a food and hence protecting it from 
its natural enemies, — snails and insects. It is also possible that the acids, formed on 
the surface of the filaments, prevent the spongy network from becoming saturated and 
water-logged during periods of submersal or heavy rains. 

Lichens were known to the ancient Greeks, Romans and Hebrews. One genus 
( Roccella ) was used as a source of blue and purple dyes. Several genera were thought 
to be of medicinal value because they resembled portions of the human body. Thus 
Old Man’s Beard was supposed to be a hair restorer, Lungwort was considered a 
cure for chest troubles, Yellow Wall Lichen was believed good for jaundice, and Dog 
Lichen was given in cases of hydrophobia. The nearest approach to any specific 
chemical use of lichens in recent times has been the manufacture of litmus solution 
from them. Litmus solution is a blue color, which changes to red when an acid is added 




Reindeer Moss ( Cladonia ) forms cbntinuous carpets. of gray coral-like 
growths over earth and rocks. 



86 

to it. Making the solution alkaline restores the blue color. Paper treated with this solu- 
tion is used in all chemistry laboratories. 

Lichens are not generally useful as foods. This is due to the lichen acids which 
make the plants bitter and indigestible. Arctic explorers have tried to subsist on them 
with little success. Some few species, however, are palatable. Perhaps the most famous 
of lichens, historically, is the manna ( Lecanora ) of the Israelites. This grows in 
northern Africa and western Asia, loosely attached to rocks and soil. A strong wind 
can dislodge great quantities of this lichen, rolling the irregular brown lumps, vary- 
ing from the size of peas to that of walnuts, over the ground until they collect in 
depressions. Even today desert tribes of this region grind the lichen into a meal from 
which they make bread. Reindeer Moss is apparently a satisfactory fofed for animals, 
being the mainstay in the winter diet of reindeer, lemmings and other cold-climate 
animals. Iceland Moss contains enough starch-like food so that the plant is eaten by 
the Icelanders ; cooking this lichen results in a gelatinous substance which is very 
digestible and often made into soups for invalids. 

When lichens reproduce, it is the fungus partner which forms the reproductive 
structures. On the surface of the lichen typical Ascomycete reproductive structures 
appear in the shape, in many instances, of cups or stalked goblets. Part of these struc- 
tures often is a bright red. Here are produced the spores, which are dispersed by the 
wind. If the spore finds some of the green algal cells, it germinates in close association 
with them. As the green plants increase in numbers by simple cell division, the fungus 
also produces new filaments. Soon a new lichen thallus is formed, exhibiting all the 
characters of the parent lichen from which the fungus spores were derived. 

There are some ten thousand species of lichens. They are all, however, variations 
on a few simple thallus patterns. There is the crust-likfc plant, prostrate and lobed, 
looking like a leaf fragment cemented to the rock surface. Many of the common lichens 
are of this type, forming firmly attached plants with a radiating growth which results 
in circular or fan-shaped habit. These are found on stones, cliffs, tree trunks, fences 
and logs more often than on the ground. Other lichens arc ground-dwellers, forming 
bushy branching plants a few inches in height and generally with a coral-like appear- 
ance. 

Of the crust forms, we might mention the Pamielia Lichens, the Yellow Wall 
Lichen, the Rock Tripe, the Lungwort and the Dog Lichen. 

Parmelia ( Pannelia ) lichens commonly form small radiating growths closely 
attached to the rock or bark on which they are growing. Usually they are an incon- 
spicuous gray-green color. The Yellow Wall Lichen ( Theloschistcs ) is similar in 
habit of growth, but is conspicuous by its brilliant orange color. Some of the islands 
off the Maine coast have cliffs so covered yrith these lichens that at a distance the 
whole island takes on a golden-yellow hue. Rock Tripe ( Umbilicaria and Gyrophord] 
is a large lichen, smooth dark green on its upper surface and sooty black beneath. A 
central mass of rhizoids holds the lichen to the rock on which it is growing, allowing 
the curled-up edges to hang as they will. Rocky walls of ravines are at times covered 
with these dusky plants, which are said to be edible. Lungwort ( Sticta ) is a leaf-like 
lichen common on tree trunks. The surface is indented and marked with depressed 
areas which Ixsar a remote similarity to the appearance of lungs. The surface is 
leathery and lannish gray when dry, changing to a bright green when moist. The 




Old Man’s Beard (Usnea) superficially resembles Florida Moss; the gray 
hair-like tufts hang from the twigs and limbs in great abundance in our 
northern coniferous forests, giving the woods a hoary and venerable 
aspect. 
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Dog Lichen (JPeltigera) grows in extensive patches on damp logs and earth. The 
thallus is dark brown, almost black. The reproductive structures project like yellow 
teeth which resemble the canines of a dog. 

The coral-like lichens are commonly found in large patches on sand, earth and 
level rocky ledges. This is the case with the branching, strap-shaped thalli of the Ice- 
land Moss ( Cetraria ) and the bushier growths of the Reindeer Moss ( Cladonia ). 
Seldom do these plants exceed a height of six inches, but they make up in profusion 
of growth what they lack in stature. The Reindeer Moss forms continuous carpets 
on the open sunlit areas of the forest floor. In the New England mountain region, 
Cladonias cover all the level rocky ledges and otherwise barren stretches of earth with 
their coral-like dense growths. One species of this genus forms minute fairy-like 
mantles on old stumps and rotting logs, some of the twisted gray stalks bearing at 
their summits bright red reproductive organs ; it is well named the Scarlet Crested 
Cladonia. 

The Old Man’s Beard, or Bearded Lichen ( Usnea ), superficially resembles 
Florida Moss. But the latter is a flowering plant of the Pineapple Family, living in 
the southern states. Usnea is a thallus plant, its hair-like tufts hanging from the twigs 
and limbs of trees in our cool coniferous forests. The hanging clusters of gray- 
green threads give the woods a hoary and venerable aspect. A spruce glade draped 
with Old Man’s Beard becomes a fitting background for the moonlight meetings of 
little old dwarfs, or the gambols of woodland elves and goblins. • 

The lichens are uniquely beautiful plants, but in addition they command our 
respect for their dauntless pioneering qualities. Without them, much of the earth’s 
crust today would be as bare and lifeless, devoid of Vegetation, as it w*as in those 
earlier geologic eras when plant life was beginning its colonization of the land. 



BFLYOPHYTA- »«* - 

^ PTER.IDOPHYTA 

The HIGHER SPORE PLANTS — Bryophytci and Ptcridophyta — are unassuming 
green plants which bridge the gap lr*ween the simple Thallus Plants and the complex 
Flowering Plants. Simplest of these complex Spore Plants are the Liverworts and 
Mosses — amphibians of the plant world; some with prostrate leafless bodies which 
cling closely to the moist ground, others with small slender stems clothed with leaf- 
like organs. More impressive in size are the Fern Plants, frequently dwellers in the 
damp and shade of cool forests and ravines ; tropical representatives of which are the 
graceful and feathery Tree Ferns. Many of the species are a lingering remnant of 
once-powerful groups, plants with a glorious past when their ancestors dominated 
the land vegetation, a background for the first Amphibians and crawling Reptiles. 
The Fern Plants foreshadow the body plan of the Spermatophytes, developing a root 
system for absorption of water and minerals, a stem with adequate conductive chan- 
nels, and a foliage of leaves especially constructed to manufacture food ; in all these 
ways improving upon the conditions existing among the Thallophytes. In 
spite of these advances in vegetative complexity, the Fern Plants have not 
developed reproductive habits involving true flowers and fruits; 
this evolutionary advance came with the Spermatophyta . 





CHAPTER VII 



T here are two well defined environments in which we find living things, — in the 
water and on the land. Each has its peculiar type of life, especially suited for the 
living conditions in its own particular habitat. Fishes are the most completely aquatic 
of all the backboned animals, while Reptiles and Mammals have become best fitted for 
terrestrial life. Bridging the gap between the two are the Amphibians such as frogs 
and salamanders. They begin their existence in the water as tadpoles but terminate 
their days on land ; usually they live in swamps and along the margins of streams and 
lakes since they have certain reproductive and structural limitations which prevent 
their living far from any body of water. 

Among plants the Algae are best adapted for aquatic living and therefore dominate 
the vegetation of lakes and oceans. The Flowering Plants, on the other hand, have 
developed features which enable then to endure dry land living and, as a consequence, 
they form the dominant terrestrial flora. Bridging the gap between these extremes of 
plant life are the Mosses and their relatives which arc found for the most part only 
in the damp environment of swamps, wet woods and along streams and ponds. For 
this reason, they can be considered the Amphibians of the plant world. These small 
green plants lack the root, stem and leaf structure which would permit them to live 
in more exposed and arid situations, 

The moss plants and their relatives are included in the phylum Bryophyta. Here 
we find the simplest of the green land plants, far less complex than the Ferns or the 
Flowering Plants. Most of the Bryophytes arc insignificant and unobtrusive plants, 
hiding away in the dimly lighted recesses of the woods and ravines. Some . of them — 
the Liverworts — have a thallus-like body which forms a flattened growth similar to 
that of the crust-like lichens except for the distinctly green color. In the Scale-Mosses 
the prostrate thalius is differentiated into a stem-like axis and paired outgrowths 
similar to leaves. Both the Liverworts and the Scale-Mosses are considered a class 
of the Bryophytes known as the Hcpaticae . The true Mosses have gone beyond such 
a thalius condition and are characterized by a definite stem, usually erect and attached 
to the substratum by a basal tuft of root-like rhizoids. Growing radially, on the stem 
are many small outgrowths, to all intents and purposes ordinary leaves to the casual 
observer. In addition to having these stems and “leaves”, mosses can be recognized 
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by their conspicuous spore-producing capsules which appear at the tips of the leafy 
plants. The mosses make up the other sub-group of the Bryophytes, technically 
known as the Musci. 


THE LIVERWORTS 

The natural home of the Liverworts and Scale-Mosses is in the shady retreats of the 
forests or on the damp walls of ravines and caves ; frequently they cover the grassy 
hummocks and bases of trees in swamps with a dense green mat. Rarely do they 
venture far from the moist air of the dim woodlands. Their delicate bodies have little 




HEPATICAE 



Horned Liverwort ( upper left), M archant ia ( lower left). Scale Moss Frullania 
(right). 


protection against loss of water by evaporation, and shrivel up when exposed to 
bright sunlight or dry air. Many species, however, show a remarkable ability to 
revive after long periods of desiccation, during which they appear dead. 

A Liverwort is a flat ribbon-like plant of papery thinness ; it may be long and 
slender, or repeatedly lobed and forked. The undersurface has numerous rhizoids 
which act as attachment organs, holding the thallus firmly to the earth, bark or stones 
on which the Liverwort is growing. Absorption of water, carbon dioxide and 
other food essentials takes place through the upper layer of cells or through special 
pores. Internally, the plant is very simple ; the cells just beneath the upper surface 




Liverworts such as Conocephahm form dense green mats on rocks, soil 
and fallen logs, preferring the moist shade of ravines and deep woods. 
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contain most of the chloroplasts and thus manufacture food for the plant, while the 
rest of the cells are colorless and act as storage tissues. 

Few of the Liverworts have common names , the exception is the Horned Liver- 
wort (Anthaceros) , so named because the thallus produces reproductive structures 
in the form of long tapering stalks which rise like horns from the flat growing plant 
Rtccm is a simple little plant which grows by forking repeatedly, making green 
rosettes on damp soil. One species is aquatic and forms floating mats of slender, 
narrow thalli m ponds and reservoirs. Pellta is another of the prostrate species, dis- 
tinctive m its curled and undulate margin ; its pale green expansions cover moist rocks 
and earth. Most common of all is the coarser thallus of a Marchantia or a Corn- 
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Peat Moss {left). Rock Moss Andreaca, Luminous Moss 


cephalum, with its strikingly different upper surface This is divided into angular 
areas in the center of each of which occurs an air pore These Liverworts may form 
dense mats on rocks, logs and soil at the edges of streams During the reproductive 
cycle, the sex organs appear on umbrella-like structures which grow from the 
upper surface of the thallus Beneath the edges of the “umbrella” the fertilized eggs 
develop into new plants 

The Scale-Mosses are also crcqnng, prostrate plants ; but the thalli are differen- 
tiated into what may be called “leaves” and “stems” of a very primitive nature The 
"leaves” are flattened, and often the plant has a distinct upper and lower surface, 
rather than the radial symmetry of the true Mosses One of the commonest of the 
Scale-Mosses is the tiny Frullanta which traces delicate patterns, brownish-green m 
color, on the bark of beech and birch trees The diminutive "leaves” can best be seen 
with a hand lens Porella is a larger plant, found on rocks and soil as well as the bark 
of trees , its "leaves” are deeply lobed, and the branches of the thallus, if the plant is 
growing on a vertical surface, grow outwards and curve upwards Bassania is a large 
and common Scale-Moss which forms a continuous green carpet on stumps and 



95 

fallen logs in swampy woods. The delicate “leaves” are generally toothed at the apex. 
In the pale green Trichocolea the “leaves” under a hand lens look like clusters of 
algal filaments for each is deeply lobed and branched into many hair-like subdivisions. 

THE TRUE MOSSES 

The true Mosses are Bryophytes. Many other plants arc erroneously referred to as 
mosses; for example the Sea Mosses (Algae), the Club Mosses (Fern Relatives), 
Florida Moss (a Flowering Plant), and Reindeer Moss (a Uehen). A true Moss is 
a green plant with primitive stems and leaves, reproducing by spores in one phase of 
its life history. Theirs is a variety of habitats from dry lichen-encrustcd ledges to beds 
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Extinguisher Moss ( upper left), Mniutn ( lower left), Crane's-bill Moss (center), . 
Hairy Cap Moss (right). 


of swiftly flowing streams, but most common shaded woods and ravines. Mosses are 
of considerable importance in soil building and prevention of erosion ; for they con- 
serve the moisture in the ground, prevent floods, and by the accumulation of humus 
aid in the colonization of the land. By gradually filling up the lakes and ponds, mos*ses 
are continually transforming many small bodies of water into land. 

Mosses are predominantly small plants, at most a few inches high. This is due 
to the fact that they lack true roots and have no special conductive channels whereby 
materials can be transported through the plant efficiently enough to sustain a large 
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body. They generally grow in close association with one another, forming dense 
mats and carpets of vegetation. The “leaves” are only a cell or two in thidkness, and 
therefore are not similar to the leaves of higher plants. The green moss plant repro- 
duces sexually by producing eggs and sperm in special organs found at the tip of the 
plant. The fertilized egg remains in place and grows into a brown, parasitic plant 
which becomes tipped with a capsule in which the spores are produced. These spores 
are scattered by the wind, and when they land in a favorable location germinate into 
new green moss plants. During sexual reproduction, the sperm must swim to the 
eggs ; this explains the dependence of these plants upon moisture, without which the 
sperm could not move from one place to the other. 

Peat Mosses ( Sphagnum ) are a distinctive and economically important group of 
mosses. They are usually pale yellow-green in color, and are fountfso exclusively in 
swamps and bogs that they are also known as Swamp Mosses. The leaves are con- 
structed to absorb two hundred times their weight in water ; they have been satisfactor- 
ily used in surgical dressings, in place of absorbent cotton. The plants grow rapidly 
at their tips, leaving behind dead leaves still attached to the stems ; the accumulation of 
these dead parts, with other plant debris, results in an organic deposit known as peat. 
Peat is rich in carbon and therefore is of fuel value. A pound of peat produces 9,400 
thermal units as compared with the 13,600 in a pound of soft coal ; on the other hand, 
peat has twice the heating value of wood. Peat deposits are a source of fuel in those 
countries where it is difficult to obtain coal or wood, being used especially in Ireland 
and the Scandinavian countries. Dried Peat Moss when ground is used in gardcp 
cultivation, and is used also as a packing by florists. The only other moss of a similar 
whitish hue is the Pin Cushion Moss ( Leucobrymn ) which forms hemispherical 
cushions at the base of trees in damp woods. The compact habit of the closely growing 
Pin Cushion Mosses is very different from the loose £nd spongy mass of Sphagnum 
plants, as is the land dwelling habit of the former in contrast to the submerged condi- 
tion in which the Peat Mosses are usually found.. 

Some of the Mosses can be recognized by the characteristic fashion in which the 
leaves grow in two flattened rows, after the fashion of the Scale-Mosses. Fissidcns 
is a small moss, a few inches in height, with the leaves thus in pairs, in the same plane. 
It is common on moist soil and stones in shaded places. Schistostega is another moss 
with the leaves arranged in this way ; it is a rare plant, found hiding away in the dark 
crannies of caves and underneath logs. It is known as the Luminous Moss, due to a 
golden-green glow (similar to the color of cat’s eyes in the dark) which seems to 
come from the ground beneath the tiny plants. The reason for the glow is that the 
filamentous root-like portions of the moss have refractive cells which shine by the 
light coming into the cave or dark hole. It is not luminescent in the same way that 
many of the fungi are. 

A few of the mosses are dark brown to black in color, especially when dry. An- 
dreaca is a crisped* black plant whose brittle leaves are densely matted together; it 
is a plant of alpine habitats, growing on granite or slate rock outcrops. The famous 
Old Man of the Mountains, in New Hampshire, supports a luxuriant growth of this 
little moss. Likewise growing on rocks are the dark tufts of Hedwigia and Grimmia, 
the former characterized by whitish leaf tips. The latter is the only one of these dusky 
colored mosses found on trees ; it can be recognized in its reproductive condition by 




Peat Moss ( Sphagnum ) leaves can absorb two hundred times their weight 
in water, and have been used in place of absorbent cotton ; they form pale 
green spongy mats in bogs and swamps. 
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the hairy covering to the spore capsule, in contrast to the smooth capsule of the other 
black rock mosses. All of these genera can become so dry that they crumble in one's 
fingers, yet they retain enough vitality to spring into new life as soon as they are 
moistened by mist or rain. 

The remaining mosses can be separated into two groups on the basis of their habit 
and method of producing spore capsules. In one group the plants grow more or less 
erect and develop capsules on stalks which terminate the stem. In the other group 
the plants are creeping and the capsule stalks grow out laterally from the main stem. 

Among the erect mosses with terminal spore capsules we find the Hairy Cap 
Moss {Poly trichum), also known as Bird Wheat or Pigeon Wheat ; it is a coarse, 
rank-growing plant reaching a height of four to six inches. Th& hairy covering of 
the spore capsule gives it its name. This moss is a common sight in pastures, fields 
and woodlands ; because of its ability to drive out grasses, it is considered a pest by 
the farmers. There is also the Crane's-bill Moss {Dicranum) another common moss, 
one of the most beautiful of the woodland genera. A lustrous yellow-green in color, 
the Crane's-bill Mosses form thick mats on soil, stones and around the base of trees. 
The* beaked capsules on long stalks resemble heron’s bills. The Extinguisher Moss 
( Encalypta ) has rather large tongue-shaped leaves; it is a small plant, about an 
inch in height, common to the limestone rocks of mountainous regions. The covering 
of the capsule extends below it. looking like an old-fashioned candle extinguisher. 
Bryutn is broad-leaved and very green, a moss of real beauty — especially one specks 
whose erect stem is leafless except at the summit where it bears a rosette of leaves. 
From the center of the rosette there grows the stalk with its drooping spore capsule. 
It grows profusely on the rich soil around the roots of trees, in shaded and moist 
woodlands. Mnium is a plant of similar general appearance ; its delicate glossy green 
leaves are so thin that they are translucent. This moss quite often forms bright 
green beds in the swampy ground surrounding woodland springs. 

The creeping mosses with capsules on the side ot the main stem include many 
of the most showy of the woodland species. Because of their prostrate way of grow- 
ing they frequently cover entire logs and ravine banks. Such are the Fern Moss, 
Plume Moss and Tree Moss. The Fern Moss ( Thuidium ) is fragile and like a fern 
in appearance ; it prefers to grow in the damp shady places, on stones, earth and 
logs. The Fern Moss branches in a symmetrical manner, and the branches in turn 
are subdivided into smaller branches; the leaves themselves are very smalt. The 
Plume Moss ( Hypnum ) is also appropriately known as the Feather Moss. Its flat- 
tened branches, looking like the sprays of some miniature evergreen tree, cover logs 
and stumps in the cool woods with raiment of deep green. The Tree Moss (C/i- 
macium) is a larger and more robust plant, often confused with the Running Pine 
{Lycopodium) which is one of the Fern plants. The erect tree-like shoots form dark 
green clumps on the damp earth in woods and swamps. The Tree Mosses are the 
giants of the Bryophytic world, — yet they attain a stature of but six inches. 

The Water Moss ( Fontinalis ) is one of the creeping mosses which lives entirely 
submerged throughout its life ; it is common in streams and ponds, but is never found 
in stagnant water. The branches are long and slender, covered with scale-like 
brownish-green leaves. 



Hairy Cap fclos? ( Polytrichum ) is a common plant of open fields and pas- 
tures; the plants in this photograph have not yet produced the brown 
spore-capsules of .the asexual generation. 
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These are but a few of the hundreds of species of mosses and liverworts Which 
abound in our woods and meadows. Even if unable to recognize many of them by 
name, one will find a new pleasure in rambling through the cool ravines and the 
Sphagnum-filled bogs when one can pick out, from the luxuriant tangle of plant life, 
these dwarf members of the land flora who still cling to the moist habitats through 
which plants had to migrate in their evolution from aquatic to terrestrial existence. 
We see in the Bryophytes those plants which are only partially adapted for living on 
dry land ; hence they are most commonly found in wet woods and swamps, or along 
the margin of ponds and streams. 



CHAPTER VIII 


The Fern PL 


ants 


A lthough the six thousand species of true Fern Plants are widely distributed 
over every continent and in every climatic zone, they attain their greatest luxuri- 
ance and size in the tropical rain forests of Ceylon, New Zealand and Brazil. In the 
cooler temperate regions, representatives of most of the fern families exist as a flora 
well adapted to the cooler climate, provided it presents sufficient atmospheric mois- 
ture and not too intense illumination. 

The majority of ferns are larger than the Bryophytes but smaller than the woody 
Flowering Plants — their size in temperate regions rarely exceeding five or six feet. 
In the tropics there are tree species which attain a height of forty feet. Ferns are, for the 
most part, terrestrial plants rooted in the earth ; but in warmer countries a great many 
grow upon other plants, often upon tree trunks. Such plants which live upon other 
plants but do not absorb nourishment from them are known as epiphytes. There 
are, finally, a few ferns which have adopted the water as their home and live floating 
or submerged in ponds and lakes. 

The ferns are significant as a group in that they are the simplest plant phylum 
to have developed a system of conductive channels in the stem for the transporta- 
tion of food, water and dissolved minerals throughout the plant body. If plant stems 
were limited to the types found in the seaweeds, liverworts and mosses, our land 
flora would be an inconspicuous assemblage of tiny plants restricted to the borders 
of swamps, streams and ponds. It is in the ferns that we find, for the first time, com- 
petent tissues for the intake of water and dissolved minerals from the soil through a 
true root system. In the ferns, too, the leaves have become efficient organs for the 
manufacture of food by the specialized chlorophyll-bearing cells. The stems of most 
ferns’ are horizontal subterranean structures known as rhizomes from which a few 
large leaves are pushed upwards through the ground each season. The leaves them- 
selves vary in size and appearance but, as a rule, are large and intricately subdivided. 

Ferns do not reproduce by flowers ; this is the chief distinction between them and 
the highest group of plants, the Flowering Plants. Instead they produce organs 
known as sporangia, small sacs corresponding to the spore capsules of mosses ; each 
sporangium is filled with thousands of minute spores, each capable of germinating 
independently into a new plant. Groups of these sporangia may appear as brown dots 
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on the under surface of the leaves or clustered in berry-like masses on special stalks. 

Ferns are rarely found by those whose nature instincts can be satisfied by reclin- 
ing on the seat of an automobile or by following well-beaten paths. Of course there 
are a few common species which have adapted themselves to roadsides and meadows ; 
but the majority are modest and retiring by disposition, hiding away in the recesses 
of the forest where only those may find them who have the perseverance to search 
arduously in the hope of discovering a rare plant. They are associated with solitude, 
dimness and the earthy fragrance of damp woods. In such places, far from the bustle 
of the sunlit world, ferns grow frequently in luxurious abandon, their delicate fronds 
characterizing the peacefulness of their existence. 

Ferns belong to one of the smallest phyla of the plant kingdom known as the 
Pteridophyta . As has already been pointed out, they have true roots, stems and leaves 
but no flowers. Reproduction is a rather complex process involving an alternation 
of two separate generations, one reproducing sexually and the other asexually. The 
ordinary green fern plant reproduces asexually by forming the minute spores ; each 
spore germinates, not into a new leafy fern plant, but into a small thallus hidden 
among taller plants and rarely seen by the average person. These thallus plants are 
known as gametophytes because they reproduce sexually by gametes (i. e., eggs and 
sperm). The gametophyte of a true fern is a heart-shaped plant often smaller than a 
dime, and on it are produced the sex organs which give rise to swimming sperm 
which fertilize the eggs on the same plant. Each fertilized egg grows into a leafy 
green plant which is commonly thought of as the fern. Because of this dependence 
upon swimming sperm, the full life cycle of a fern is restricted to shaded locations 
where there is sufficient dew or other moisture for swimming sperm cells. By propa- 
gating themselves vegetatively, eliminating the §ametophyte phase, some hardy 
species have adapted themselves to arid regions. 

The Pteridophyte group is made up of four classes of living fern plants, only one 
of which — the True Ferns— will be considered in this chapter. Each of these classes 
includes many fossil and extinct species as well as living ones. In fact the fern plants 
were the first types of vegetation to colonize the land, many of them forming the first 
forests. In addition to the True Ferns, there is the relatively small group of the 
Psilotum plants — unusual rootless or leafless tropical plants ; the group of the Horse- 
tails and Scouring Rushes with segmented steins and small functionless leaves in 
whorls ; and the group of the Club Mosses and Creeping Pines with small evergreen 
leaves on short or creeping stems. These allies of the true ferns will be described in 
the following chapter. The True Ferns ( pilicineac ) are an assemblage of some four- 
teen families, many of which are chiefly tropical in their range; the following in- 
cludes species common in the United States. 

THE POLYPODY FAMILY 

In the Polypody Family (Polypodiaceae ) , the largest family of ferns, we find the 
majority of* the common species. Characteristic are the leaves, usually intricately 
subdivided into leaflets (pinnae) and smaller pinnules, with the sporangia for the 
most part produced on the under side of the leaves. The fertile leaves are hardly 
different from the sterile ones on which there are no sporangia. The plants in this fam- 
ily vary in stee from the tiny Cliff Brakes to the tall Brakes and the attenuated Sword 




POLYPODTACEAE 

Vfper Row : Boulder Fern, Maidenhair Fern, Cliff Brake, Ebony Spleenwort. 
Lower Row: Marginal Shield Fern, Walking Fern, Sensitive Fern. 
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Ferns. Although most of them are at home in the shadowy depths of the woods, some 
have ventured beyond the borderline of thickets and open woods to adapt themselves 
to the sunnier, drier habitats of fields and roadsides. 

Two of the ferns in this family are common to grassy fields, dry banks and road- 
sides, as well as being found in the open glades of woodlands. They are the Lady 
Fern and the Hay-scented Fern. Both have clustered fronds which grow two to 
three feet in height, each leaf subdivided into feathery frond. 

The Hay-scented Fern ( Dennstaedtia ) can be recognized by the clusters of 
sporangia partially hidden under the recurved teeth of the leaflets. Although all ferns 
have a characteristic “ferny” fragrance, especially when bruised or crushed, in this 
genus it is particularly noticeable. The plants grow close togethef^forming solid banks 
of delicate foliage along the roadsides, of a light or yellowish green. This fern is very 



Curly Grass and Climbing Fern. 

sensitive to the cold and is one of the first ferns to wither and turn brown at the 
early frosts. 

The Lady Fern ( Athyrium ) differs from the Hay-scented in that the sporangia 
occur in crescent-shaped groups on the under side of the leaflets. It is not restricted 
m its range to northeastern United States, as is the case with the Hay-scented Fern, 
but extends throughout the temperate parts of the northern hemisphere. The name 
Lady Fern is of ancient origin, dating back to the time when this plant was supposed 
to produce the mystic fern seed which made its possessor invisible. Another fern of 
similar potency was dubbed the Male Fern. The mystic powers of each fern were 
efficacious only when used by the proper sex. 

The Brake Fern (Pteridium) is the most widely distributed of all the ferns. In 
Britain it forms a conspicuous feature of the landscape, as every traveler over the moors 
and heaths well knows. It is one of the commonest of American ferns, found everywhere 
in open woods but growing more thickly in the zone between meadow and woodland 
where the low thickets give partial shade yet admit some direct sunlight. The stems 


Christmas Fern (Polystichum) lacks the delicacy and airiness of other 
ferns, looking the part of the ragged individuals they are, capable of re- 
maining gretn aimd snow-covered rocky hillsides. 



are coarse and erect, reaching a height of four or five feet and then branching, into 
three quite distinct sections each bearing a subdivided leaf. The leaf spread averages 
several feet ; individuals from Ireland are recorded which reach a height of thirteen 
feet with a correspondingly great spread. This fern generally indicates poor and 
barren soil. Numerous superstitions surround this fern : some say that it is a pro- 
tection against goblins and witches because of the initial of Christ upon its root — a 
vague letter C being formed by the vascular tissues. This same figure in the cut 
stem gives the impression also of a spreading' oak tree ; the more perfect this impres- 
sion, the luckier he who finds it. It is one of the few fern species of any practical value, 
being used as a packing for fruits and vegetables since it prevents mildew and decay. 
When the young ferns first push their heads above the ground ik. early spring, they 
are curled up as “fiddle-heads” which are tender enough to be eaten as a delicacy. 



OTHER PTER1DOPHYTES 

Filmy Fern; Selaginellaceae : Spike Moss; Isoetaeeae: Quillwort. 

A giant Brake Fern (Litobrochia ) , common to the Old World tropics, grows in the 
hammocks of southern Florida. 

It is in the dusky shadows of the woods that most of the Polypody Family are 
found. Shaded and rocky banks, sides of ravines, entrances to caves, slopes leading 
to streams, ledges beneath waterfalls — all have their special fern inhabitants. In the 
arid southwest, a few of them hide beneath the rocks and cliffs, others retreat to the 
shade and moisture of the mountain canyons. In the tropical vegetation found in 
southern Florida, they form aerial gardens as epiphytes on the trunks of the trees. 

The Maidenhair Fern ( Adiantum ) is a widely spread and well-known fern. Its 
fragile branched frond bears stnall lobed leaflets which closely resemble those of the 
Meadow Rue. All but five of the species of Adiantum, which includes over one hun- 
dred and seventy species, are tropical ; the northeastern Maidenhair has a western 
counterpart living among the Pacific coast mountain ranges, and a southern relative 
known as the Venus-hair Fern, ranging from Florida to California. 



* ' y ' ' 

The Boulder Fern (Polypodium) Is an evergreen fern, often completely 
covering rocks and tree trunks with a mantle of green fronds. 
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The Wood Ferns ( Dryopteris ) have fronds subdivided into leaflets, many of the 
fronds being evergreen. The Marginal Shield, or Evergreen Wood, Fern is an in- 
habitant of rocky ravines of the northeastern states ; its leaves are a rich dark green, 
pale beneath; the lower portions of the leaf stalks are often covered with a shaggy 
mass of buff-colored scales. The Crested Shield Fern is another species which prefers 
low boggy ground such as is found in swampy thickets where it associates with Skunk 
Cabbage and Marsh Marigold. The tall, erect fronds have finely toothed margins 
with the sporangia clustered towards the center of the leaflet rather than at the margin. 



OPHIOGLOSSACEAE 
Adder's Tongue, Rattlesnake Fern. 

differing in both these respects from the Marginal Shield Fern. One of the several 
tropical species found in Florida attains a length of eight feet. In the mountains of 
the west we find the related Downy Wood Fern, Sierra Wood Fern, Mountain Wood 
Fern ; and on the Pacific coast, the Coastal Wood Fern, 

The Beech Fern ( Phegopteris ) is a rtember of the fern flora which ranges from 
Washington and Oregon to the Atlantic coast ; in the east it prefers the vicinity of 
dripping rocks and the rich soil of deciduous woods. The short broad fronds are tri- 
angular in outline, and the basal leaflets have a habit of turning outwards like a pair 
of horns. 

Among the smaller ferns is the frail little Oak Fern — another species of Phegop - 



The, narrow pendant grass-like fronds of the Shoestring Fern (Vittorio)* 
frequently completely cover the trunks of Cabbage Palms in Florida. . 
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ter is — whose fronds are miniature copies of tiie three-parted ones of the Brake. The 
whole Oak Fern is often hidden under a mass of dry leaves and twigs. 

The Christmas Fern ( Polystichum ) of the east is an evergreen plant with long, 
tapering fronds which are coarse in texture and dark green in color. This sub-arctic 
member of the Polypody family grows on rocky snow-covered hillsides otherwise 
barren of plant life. Christinas ferns lack the delicacy and airiness of the other ferns, 
looking the part of the rugged individuals that they are. Other species of Polystichum 
live among the western mountains, being known as Holly Ferns, Western Sword 
Ferns and Shield Ferns. 



MARSIUACEAE AND SALVINIACEAE 
Pepperwort, Floating Fern ( upper right), Floating Moss ( lower right). 


The preceding species of the Polypody family have been partial to grassy fields or 
the humus-covered floor of the forests. There are many other species which are in- 
separably associated with rocky cliffs and ledges which constitute their favorite haunts. 

In northeastern United States the commonest of all the rock-inhabiting ferns is 
the little Polypody or Boulder Fern {Poly podium) whose creeping stems frequently 
completely cover rocks and trunks with a green mantle. The fronds, being evergreen, 
are especially conspicuous in winter. Each frond is narrow, tapering, and like a small 
Christmas Fern but unique in the fact that the leaflets are attached to the midrib of 
the frond by their entire basal portions. In the southern states, a related species is the 
Resurrection Fern which covers the trunks of giant oaks, gumwoods and palms with 
a brownish mass of curled fronds in dry weather : in damp weather these apparently 



The Royal Fern ( Osmunda rcgalis) looks like a bushy flowering plant, 
with its branching stems and numerous elliptical leaflets; its roots are often 
in the dear water of streams and pond margins. 
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dead plants come to life and assume a greener hue. Another epiphytic fern of Florida 
and near-by states, found on palm trunks, is the Golden Polypody or Serpent Fern. 

The Cliff Brakes ( Pcllaea ) usually have stiff, low-growing fronds with firm leaf- 
lets looking like some small flowering plant. In the east, some species show a prefer- 
ence for limestone regions. The Cliff Brakes are among the few ferns which have 
adapted themselves to the dry environment of the southwest, where we find the Deseit 
Cliff Brake, the Coffee Fern and the Bird's Foot Cliff Brake. 

The Spleen worts ( Asplcnium ) are, for the most part, also low-growing ferns of 
rocky ledges. The Ebony Spleenwort is a graceful little plant with a basal rosette of 
small leaves surrounding a cluster of a few erect and taller ones whose stems arc 
conspicuously purplish black. It is a northern species tolerant of a variety of habitats 
including roadside banks, sand dunes and rock slopes. The Maidenhair Spleenwort, 
as the name suggests, resembles the Maidenhair Fern in the shape of the leaflets ; the 
plant itself however is much smaller and grows in tufted masses. It grows as com- 
monly on the Pacific coast as in the eastern states. The Silvery Spleenwort is a larger 
fern, resembling a Lady Fern, but being less lacy in appearance. 

The Walking Fern (Camptosaurus) is a rare plant of limestone areas, ranging 
from Canada to North Carolina. The clusters of tapering, tongue-like fronds, not 
divided into leaflets, form a tangled growth over rocks and boulders. Aside from the 
customary method of fern reproduction, this species forms new plants in a manner 
all its own. Each leaf terminates in a slender tip which, arching over, may root in the 
substratum and there grow into a new fern plant. The tiny new plant, with its own 
cluster of leaves and roots, in time separates from the parent leaf tip. This novel * 
method of reproduction has given the fern its name. In similar locations one may find 
an even rarer fern, the Hart’s Tongue (Scolopendrium) with the same linear, strap- 
shaped leaves but without the unique method of reproduction. 

The Sensitive Fern ( Onoclca ) is a common fern of northeastern United States, 
partial to a variety of habitats but preferring wet sunny fields and the border of 
ditches. The light-green fronds are not divided into leaflets, but lobed deeply ; the 
.sporangia are born on modified fronds in the center of the cluster of sterile green ones. 

Some members of the Polypody Family are common also in the desert and moun- 
tainous parts of western United States, as we have already seen. In addition there are 
the Lip Ferns and Lace Ferns ( Chcilanthcs ), the woolly and hairy Cloak Ferns and 
Cotton Ferns ( Xotholacna ), the Gold Fern (Pi tyro gramma) and the Parsley Fern 
(Cryptogramma) . Many of these have stiff wiry stems and fronds with leaflets that 
roll up tightly in hot dry weather. Since in many of these species the under surface is 
densely covered with brown hairs, the curled up fronds have a rusty and fuzzy ap- 
pearance. 

In the hot, humid regions, such as Florida, many of the Polypody Family form a 
part of the luxuriant tangle of air plants which cover the tree trunks. At the base of 
the palms, sometimes, partly up the trunks, grow clusters of the undivided fronds of 
the Strap Fern ( Campyloncurum ) , while the Resurrection Ferns (Polypodium ) cover 
tlie sloping upper portions of the trunk. The narrow, grass-like fronds of the Shoe- 
string or Grass Fern (Vittaria) form bunches of pendant dark-green along the trunks 
of the Cabbage Palms. Tn Florida also, the palm jungles of the hammocks include a. 




Cinnamon Fern ( Osmunda cinnatnoinca) forms graceful vase -shaped clus- 
ters of arching fronds which surround the central cinnamon-brown repro- 
ductive ones. 
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dense undergrowth of Sword Fern ( Nephrolepis ) which sends their tapering, slender 
subdivided fronds climbing upwards with the aid of the stems of other plants, often 
attaining a length of ten feet. Another species, found from Florida south to Brazil, is 
the common Boston Fern. 

THE ROYAL FERN FAMILY 

The Royal Fern Family ( Osmundaccac ) includes some of our most conspicuous 
ferns. In the Polypody Family the sporangia are generally formed in clusters on the 
under side of green fronds which look like ordinary leaves. In the Royal Fern Family, 
on the other hand, the sporangia are clustered on special fronds which look very little 
like the ordinary leaves. 

The Royal Fern ( Osmunda ) is often called the Flowering Fern because of its 
similarity to a flowering plant. The branched stems bear oval or elliptical leaflets which 
are not at all fern-like in appearance. The stalks, with their sporangia! clusters, look 
as if they were covered with small brown berries. The Royal Fern is common in Eu- 
rope, the United States, Mexico, South America, Asia and Africa. It is commonly 
found with its roots in the water, forming a bushy growth four or five feet tail in 
swamps and along the shores of lakes and streams. In the Everglades of Florida this 
fern is very common, forming dense thickets acres in extent, with individual tussocks 
of the Royal Fern attaining a height of six feel. 

The Cinnamon Fern (also an Osmunda) is also common in North and South 
America as well as in Europe and Asia. This swamp-dwelling fern can at limes he 
found also in wet woods and meadows where it forms graceful vase- shaped clusters of 
stiff green fronds, each subdivided into smaller leaflets. The circle of foliage fronds 
surrounds the erect, smaller reproductive ones which are cinnamon-hrovvn in color 
due to the presence of the sporangia. 

The Interrupted Fern ( Osmunda ) has foliagcTronds similar to those of the Cin- 
namon Fern — tall coarse leaves subdivided into leaflets. It likewise grows in similar 
habitats. When reproducing, however, there is ail obvious difference: for part way 
down the stem the Interrupted Fern produces several sets of fertile leaflets which be- 
come twisted brown structures covered by sporangia, interrupting the growth of the 
sterile green fronds, which continue along the stem above and below these reproduc- 
tive ones. 


T J r K Cl'Rl.Y C, R A S S F A M 1 L Y 

Most of the plants we have already considered have the feathery fronds typical of 
ferns. The Curly Grass ( Schisara ) however wuuld never he. recognized as a fern by 
the casual naturalist because of its long, thin, grass-like leaves. The Curly Grass is an 
inconspicuous wiry little plant, only a few inches high and therefore usually hidden 
by the surrounding vegetation. Its chief interest lies in its peculiar distribution. It is 
a rare fern limited to the sand barrens and cranberry hogs of New Jersey ; elsewhere 
it has been collected only in Newfoundland and Nova Scotia. Such unusual distribu- 
tion has made it a lure for botanists ever since it was first discovered in New Jersey 
in 1815. 

The Climbing Fern ( Lygodiitm ) is also in the Curly Grass Family (Sclrisae- 
aceae ). Very different in habit and distribution from the Curly Grass, this uncommon 




Interrupted Fern ( Osmunda Claytoniana) produces several fcitile leaflets, 
covered vwih sporangia, in between the sterile green foliage portions of the 
frond 


fern is in reality a climbing vine with rounded and lohed leaves much like those of 
11 k ordinar> i\y The Climbing Fern is a rare fern of moist woods from Massachu- 
setts southward It has the unique distinction of being the onh fern foi which a special 
law has been passed Once common m the vicinity of Hartford, Connecticut, reckless 
picking threatened its existence To save it fioui extinction, a law was passed in 1869 
b> the Connecticut I cgislature Since it was also known as the Hartford Fern w r e can 
undci stand the solicitude of the Connecticut lawmakers in giving the plant official 
pint cot ion 


I II H. r 1 L w Y 1* 1 R N s 

Time arc m the tiopics a guat number of species belonging to the Jhihny hern Family 
( llynunophyllaieae) which is ehai act crizcd In particularly small and delicate fronds 
A few members of the family none ot them \t*iy common aic found in our southern 
state's The Killainey bun (7 ruhomancs) is found m the legion fiom Honda norlh- 
wai d to Ke nlucky, where it lives on ledges undei cn crhanging moist e htts 1 he fronds 
of some spe e les are long and nai row , othei s subdivided into leaflets Another species, 
restricted to Alabama, is a minute creeping plant with small oval leaflets It hides 
uncle i vegetation on dripping < lifts and is so diminutive that a coin will cover an 
entire colony of plants 

'i ii r a doer’s ro\r,i is \ m> g r \ i» e firns 

More succulent and fleshy than most feins are the' members of the Adders Tongue 
group (Opluoqlossah’s ) They are low -gmw mg plants of swamps and other wet 
places, e ath consisting of a single leaf which ma) be e ntn e or subdiv ided, w it!i an e rect 
fruiting spike growing from the leaf stalk Some ot the species are ground-dwelling 
plants , others grow upon tree ti unks as epiphytes 

The Adder’s Tongues (Qphwylawtm) have oval oi pointed undivided leaves 
The leaves are usually hidden among a tangle of grasses, the brown cone-like ti uiting 
spike alone disclosing the presence of the plant 

The Moonwort Fern ( BoUycluum ) is a plant of shaded woods wdieic the soil is 
dark and rich The single laige triangular leaf is subdivided much as a Brake fiond 
into three mam divisions, each again divided into leaflets It is found throughout the 
United States from British Columbia and Labrador to Mexico and Hoi ida 

The Grape F ei n is another species of Botrychium , also fleshy w ith erect compound 
leaves which appear much latei in spring than those of the Rattlesnake born, which 
tlieyc'losel) resemble One of the Grape Feins is evergreen Though there aie twenty 
oi more species in this group, abundant in temperate regions, only a few are common in 
the United States. 


THE WATER frfRNS 

Even though ferns are considered water-lov ing plants, they usually prefer to grow on 
wet soil rather than actually in the water The nearest approach to an aquatic mode of 
life is found in the Water Feins ( llydropieridalcs ) which are represented by the 
Peppei wot t, the Floating Fei n and the Floating Moss 

The Pepperwort ( Marsilea ) is a small plant rooted in the mud of shallow ponds. 




The Stag-horn Fern ( Plalyccnum ) grows as an epiphyte upon the trunks 
of Palms «uid other tropical trees, special basal ka\cs being adapted for 
the collection of water and humus * 



usually growing partly submerged. Leaves are similar to those of a four-leaved 
clover. Of some fifty species, only four are known to exist in the United States ; these 
arc restricted to the southern states, only a few having become naturalized in our 
northern areas. 

The bloating Fern ( Azolla ), as its name implies, floats on the surface of ponds 
rather than roots in the mud. The plants are very small and moss-like, with minute 
fleshy and lobed leaves. T hey reproduce so rapidly by vegetative methods that the 
plants soon cover the entire water surface with a dense mat of vegetation which 
varies in color from green and brown to red depending upon the amount of sunlight 
to which it is subjected. Because it grow s so densely, the fern is used in mosquito 
control. Introduced into ponds wiiere mosquitoes breed, the mat of plants prevents 
the larvae from coming to the surface to breathe. It has been listed for this purpose 
in New York, New Jersey, Germany and Panama. 

The Floating Moss ( Salvinia ) is a larger plant than Azolla, with the same habit 
of forming a dense covering of vegetation over the surface of the water. The leaves, 
of a deep green color, are elliptical and somewhat resemble the common 1 )uck\veed ( a 
Flowering Plant). The dozen known species are mostly tropical, with few represent- 
atives in the temperate flora. The leaves are roughened with many small spiny projec- 
tions on the upper surface and are very hairy on the underside. What appear to he 
roots are in reality many finely dissected leaves which aid in the absorption of water. 

TROPICAL FERNS 

• 

In the tropical regions where there is heavy rainfall, ferns reach a luxuriant develop- 
ment. Many live as epiphytes on the trunks and stems of other jungle plants, their 
leaves often being specially adapted for collecting vyater and humus. The Stag-horn 
Fern (Plat y cerium ) has rounded, closely overlapping, basal leaves which act as re- 
ceptacles for collecting the organic material which is essential for the existence of a 
plant which lias no roots in the soil. 

Most magnificent of the Pteridophyta living today are the Tree Ferns ( Cyathe - 
aceae ) . They arc a declining race, restricted to the humid tropical regions of Australia, 
New Zealand. Hawaii, Ceylon, Central and South America. Some of the finest groves 
are found on the cloud-bathed slopes of the Hawaiian mountains. Their appearance is 
graphically described by Vaughan MacCaughcy : 

“A fern forest lias an inimitable charm and a distinctive beauty. In architecture 
and atmosphere, it is unique. There is no other forest canopy that feathers the blue 
sky with such noble fretwork. Its plumy frond spray is an incarnation of the humid 
air, the gentle breezes, and the tranquil filtered sunshine of its environments. There 
are no noisy wind-tossed leaves upon its velvet aisles ; there are no crackling twigs to 
startle the wanderer in these green lit corridors. The sweet notes of the i’iwi bird tinkle 
bright as sunbeams through the fern domes ; the brilliant scarlet of its plumage con- 
trasts pleasingly with the great green feathers of its home.” 

A common Hawaiian Tree Fern ( Cibotinm ) has a spongy brown trunk, about two 
feet in diameter and twenty feet tall ; the exterior is often covered with a coarse mat- 
ting of aerial roots which mingle with the fibrous matter of the stem. The upper por- 
tion of the trunk is armored with old persistent leaf-stalk remnants. At the top of the 
unbranched trunk is a canopy of subdivided feathery leaves often ten feet in length, 






The tropical Tree Ferns ( Cyatheaccae ) arc the most magnificent of living 
Ptcridophvtes, with huge feathery ‘fronds clustered at the top of slender 
trunks. 
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giving a palm-like aspect to the tree. A Norfolk Island Tree Fern ( Alsophila ) reaches 
a height of eighty feet. 

The base of the leaf stalks and the buds are densely covered with golden brown 
hair, known as "pulu” which is exported as stuffing for pillows and mattresses. The 
‘'pilin’' of the Javanese Dickson in is exported to Europe where it is used as a surgical 
styptic. This woolly product of the Tree Ferns gave rise to one of the most fanciful 
legends about plant life, known as the Scythian Lamb. According to the mediaeval 
botanists, this wonderful creature was a strange combination of wool, flesh and blood ; 
a root connecting its navel with the soil. The creature was said to resemble a lamb, 
but grew on a stalk about a yard high, on which it turned about, feeding upon the 
vegetation within reach. When this was all consumed, the poor creature died. In 1725 
an enterprising student at last actually examined one of these “laihtbs” and discovered 
that it was only the rhizome of a large fern, covered with M pulu*\ 

Today the chief use of the Tree Ferns is as a starchy food (secured from the 
trunk) fed to swine and as a material for building corduroy roads through tropical 
swamps. 

And so we take leave of the Ferns, that group of plants which in all features except 
the presence of flowers are much like the phylum of the Flowering Plants. But before 
wc progress to this latter group, it will he well worth our while to become acquainted 
with the various Fern Relatives which form the subject matter of the next chapter. 



CHAPTER IX 


Fern Relatives, Past and Present 


C closely related lo the True Ferns and grouped with them in the phylum Pterido- 
Jpliyta is a heterogeneous assemblage of plants which are quite unlike each other 
in appearance, as well as unlike the True Ferns. Most familiar of these fern allies are 
the small-leaved Club Mosses and the leafless green-stemmed Horsetails. Less well 
known are the tiny Spike Mosses, the rush-like Quill worts, the tropical Psilophytes. 

All these are decadent representatives of once powerful and widespread families; 
they are truly plants with a past. The fossil record tells us little about the soft-bodied 
plant-;; what fragmentary record there is indicates plants in these phyla much like 
the existing species. On the other hand there is an abundant fossil flora of Pterido- 
phytes and Spermatuphytcs. In the case of the latter, the fossils increase in number 
and diversity of species as we approach modern times, indicating the small beginnings 
of the dynasty of the flowering plants which today dominate the land flora. Of the 
Ptoridophytes however the fossils tell a different story. They present a picture of 
what the first land plants were like, these pioneers in covering the earth with vegeta- 
tion and thus preparing it f< ■* the landward march of the animal kingdom. Fossil 
plants become very abundant towards the end of this era, when the Ptoridophytes 
were the dominant form of terrestrial plant life, forming the swamp forests which 
covered most of eastern United States omc 1 50.000, 0(X) years ago. But with the ap- 
pearance of the Spernmtopiiytes, better fitted in their reproductive habits for land liv- 
ing, the fern plants fought a losing battle for supremacy. The tree-like species died 
out almost entirely, leaving only the few species of Tree Ferns already described. In 
their place wc find only such survivors of this once mighty race as the herbaceous Club 
Mosses, Creeping Pines. Horsetails and Scouring Rushes. Today these form an in- 
conspicuous part uf the land vegetation, living under water, in swamps, on the borders 
of streams, in meadows and field. They rarely exceed a few feet in height — a contrast 
to the forest trees that were their ancestors in the Paleozoic swamp lands. Economically 
the existing species are of no direct value ; the fossil forms, on the other hand, made 
up the bulk of plant remains that have become converted into coal. 

THE FIRST LAND PLAN 1 S 

The most ancient of known land plants began their development, as we have already 
mentioned, in th* middle of the Paleozoic lira. These plants belong to the Psilophy - 
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talcs, which showed many similarities with the algae, from which botanists assume 
all land plants (Bryophytes, Pteridophytes and Spermatophytes) have evolved. 

The now extinct Psilophytalcs were small plants with forking erect stems grow- 
ing from a creeping, perhaps underground, rhizome. Most of them were leafless, look- 
ing like cylindrical green stems terminated by cone-shaped reproductive organs. Such 
were the primitive Rhynia and Psilophyton. Foreshadowing the appearance of a Club 
Moss was another primitive plant Astcroxylon which bore small, scale-like overlap- 
ping leaves. These fossils give us a glimpse of what the first land vegetation must 
have looked like. Here and there in the swampy depressions of the bare earth’s crust, 
where the rocks were mottled with lichen growth and the waters filled with various 
types of algae, these foot-high fern ancestors raised their green shoots to the still. It 



PS1T.OPH YTTXKAK 

The first laud plants — Rhynia , Psilophyton , Astcroxylon. 


took millions of years for the descendants of these Psilophytalcs to become widespread 
forests of giant Horsetails, Club Mosses and Tree Ferns. But in time the Psilophy- 
talcs died out, leaving in their place various descendants better fitted to survive. 

A small group of Fern allies living today (the Psilotalcs) are considered a dwin- 
dling remnant of these pioneers; they exhibit more primitive characters than any 
other living Pteridophytes. There are only two genera, both tropical. Psilotinn , a 
widely distributed tropical plant, is found in this country only in southern Florida 
where it forms inconspicuous tufts at the base of Cabbage Palms. The stiff green steins 
grow by forking, and bear small scale-like leaves. Tmcsipteris , of the Philippines and 
New Zealand, lias an unbranchcd stem with more conspicuous, lanceolate leaves. 

TTTK CL r 11 MOSSES AM) T JI E I R RELATIVES 

The Club Mosses (Lycopodiaccac) an* small plants with a trailing or creeping habit 
due to the horizontal, often underground, main stem from which grow the erect 
foliage shoots. The small, scale-like leaves overlap and cover the stem completely. 




Psilatum is a rather rare Fern Plant, relic of a primitive group which were the first land 
plants; its forking green stems with small scale-leaves form inconspicuous tufts at the 
base of Cabbage Palms in Florida. Compare the size of the Psilotum with the severed 
palm leaf petiole at the left. 
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During the reproductive stage, spores are produced in sporangia which may occur 
either at the base of the leaves, where they join the stem, or in cones at the tips of the 
erect stems. Of the hundred or more species of Club Moss ( Lycopodium ), most of 
them are tropical and grow as epiphytes ; less than twenty arc found in eastern United 
States. Some of the hardier individuals are evergreen. These are collected — often too 
recklessly since the plants can easily become rare in an area — for Christmas decora- 
tions. 



J-YCOPOD1NKAE ANI) EQUlSETINEALi 
Tree Club Mosses of the past — Lcpidodcndron and Sitjillaria ; Tree Horsetail Catamites. 


The Shining Club Moss produces clusters of erect, stiff stems, each completely 
covered with the dark green, shining leaves. The .sporangia are borne at the base of 
the leaves, these leaves forming distinct zones in between the sterile ones. Most of 
the other species have the sporangia in clusters at the tip of the stems, where they form 
conspicuous ) r ellowish brown cones. More tree-like in habit of growth than the other 
Club Mosses is the Ground Pine ; in this plant the erect stem produces bushy side 
branches, all covered with the small densely-crowded leaves. At the center of the tip 
of the plant, short leafless stems produce the cone-like reproductive organs. The 
horizontal stem is often so deep under ground that these erect branches look like 
separate plants. They also grow in rich damp woods, where they resemble small 




Ground Cedar ( Lycopodium flab clli forme) is a Tern relative with overlap- 
ping sc ale-like leaves which resemble those o£ the Cedars 



evergreen trees forming diminutive forests. The Ground Cedar is also somewhat 
tree-like in habit, though not as tall and erect as the Ground Pine. The flattened 
branches with their closely overlapping leaves look very much like sprays of Cedar. 
This species prefers drier locations than the others, often being common in coniferous 
woods. Running Pine has a more compact, moss-like appearance ; the erect stems with 
their short yellowish-green leaves form more slender growths. The trailing stem, fre- 
quently hidden beneath the accumulation of humus and plant debris, may reach a 
length of ten feet. The erect yellow cones look like delicate candelabra rising from the 
tangle of foliage leaves and trailing steins. 

The Spike Mosses ( Sclaginellaceae ) are closely related to the Club Mosses. They 
are small moss-like plants which form delicate growths over ground, trunks of trees, 
and rocks. In one common species, the leaves appear to be in two rows with smaller 
leaves on the other side of the stem. The Spike Moss ( Sclaginclla ) thrives in wet 
grassy places or on rocky ledges. 

The Quillworts ( Isoclaccac ) are little-known relatives of the Club Mosses which 
spend their lives hidden beneath the surface of ponds and streams. The Quill wort 
( Isoctcs ) is a rush-like plant, consisting of a rosette of pointed, hollow cylindrical 
leaves. Some of the plants resemble the bulb-producing Flowering Plants. The sporan- 
gia are borne at the ba*e of the leaves. The Quillworts though widely distributed are 
especially common in glacial lakes and rivers. Some of the species grow under water 
the entire year, others are amphibious and in a few cases, as in the western species, 
they can survive dryness over a considerable portion of the year. 

The fossil Club Mosses were prominent trees in the Paleozoic swamp lands which 
stretched from New York west to the Mississippi ^and south almost to the Gulf of 
Mexico. One of these trees was Lepidodendron , an tmusual, sparingly branched tree 
with clusters of short, pointed leaves covering the terminal portions of the topmost 
branches. The leafless trunk, several feet in diameter and fifty feet in height, was 
covered with spiral rows of diamond-shaped leaf-sears, showing where the former 
leaves had been attached. The sporangia developed in large cones at the ends of the 
smaller branches. In general appearance, the closest approach to the Lepidodendron 
is the Joshua Tree of southern California. Si pillar ia was another tree Club Moss of the 
Paleozoic, mingling with the preceding genus in those primitive forests. As tall as the 
Lcpidodendrons , the Sigillarias were more sparingly branched and the naked trunks 
marked with vertical rows of leaf-scars. The leaves were much larger, reaching a 
length of three feet. Leaves and general habit were much like the living Yuccas. These 
bizarre trees developed the cones in whorls or rows on the main trunk. 

T IT K II O R S K TAILS AND T II K J R RELATIVES 

The Horsetails ( Equisetaceae ) are easily recognized by their jointed stems. They 
are like the Cacti in being practically leafless, the green stems functioning as food- 
manufacturing organs for the plants. Each section of the stem fits snugly into the sec- 
tion below it, in the same way that drain pipe sections fit into each other. At the point 
of union between the two sections is a whorl of small seale-like leaves, lying flat against 
the stem. These are usually brown or black in color, looking like a circle of teeth. Al- 
though some of the Horsetails grow in as moist and wooded locations as do the other 
Fern allies, many of them have adapted themselves to living in more open and dry 




Running Pine ( Lycopodium clavattim) has a compact moss-likc appear- 
ancc; it bears erect yellow cones which resemble miniature canclelabra. 





Young Scouring Rushes ( Cqmseium lacvigatum) look like pagan towers 
as they push their leafless and ribbed stems up through the humus; the 
whorls of small scalc-likc teeth form rings around the stems 




Horsetails (Equisetum arvense) produce green sterile plants with whorls 
of branches, likewise green and taking the place of leaves; and tan colored 
reproductive plants terminated by the spore-producing cones. 
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locations. A luxuriant growth of Horsetails can often be found rooted in the cinders 
and ashes of railroad embankments. 

The Scouring Rushes are those species which are perennial ; in addition they 
rarely branch, the plant forming long tapering cane-like growths, three to six feet in 
height. The Common Scouring Rush ( Equisctum ) has stiff dark-green stems which 
are ribbed longitudinally. The stems are strengthened by particles of siliceous matter 
which give them the gritty characteristic that was found valuable in their use as scour- 
ing brushes. The Scouring Rushes grow in small thickets along streams and on the 
borders of swamps. The sporangia are clustered in compact pointed cones at the tips 
of the leafless stems. 

The Common Horsetail ( Equisctum ) is a striking plant with branching stems, 
some of which are sterile and green, others reproductive and tan-colored. These repro- 
ductive stems of the Horsetail are one of the first signs of spring, the tan stems, ringed 
with whorls of brown scale-leaves, pushing their way upward through the grasses 
in sunny locations far in advance of the majority of the flowering plants. The stem 
elongates rapidly, due to growth of each segment, and reaches a height of six to twelve 
inches: at the tip is a single yellow cone which soon opens its scales to release the 
clouds of spore dust. When the fertile stems begin withering, the root stock sends up 
the green sterile shoots which live through the summer. From each joint on the seg- 
mented stem there grows a whorl of smaller stems, likewise green and jointed. The 
succession of whorls of branches, especially when the Horsetail droops earthward, 
has a fancied resemblance to that animal's tail. 

Like the Club Mosses, the Horsetails have an ancient pedigree. In the swamp 
forests of the Paleozoic, tree Horsetails mingled wjth the Lcpidodendrons and Sigil- 
larias. Reaching a height of sixty feet, Catamites looked like a giant Horsetail identical, 
except ii| size, with the living species. The straight trunk was ridged and divided into 
sections just as in the common Horsetails ; aiid the whorls of branches were similarly 
ringed with small teeth-like leaves. The sporangia formed cones at the tips of the 
branches. 


COAL FOR M ATIO N 

One of the most obvious features of our ifiodcrn civilization is its dependence upon 
natural sources of energy. In a few countries water power is utilized in wholesale 
fashion to create electrical energy. Rut by far the chief sources of energy today lie in 
the scattered deposits of carbonaceous matter — petroleum and coal. We have already 
seen that petroleum can be considered fossil sunlight, in that it is the carbon residue 
of countless minute plant bodies — the diatoms. In their short life span they converted 
the carton dioxide of the air into organic substances, thereby storing up the carbon 
in oxidizablc form, using solar energy to carry on the process. Coal is likewise fossil 
sunshine, in that it is the carton residue of plant bodies, the carton material being 
“fixed” in this energy-yielding substance as a result of utilizing solar energy. 

When plants die they become subject to bacterial decomposition, which is a slow 
release of the carton and energy. This constant dissipation of energy takes place 
whenever plant bodies are subject to atmosphere and tocterial action. However, if the 
plant body is protected from these two agencies, the carbonaceous matter remains 
locked up in the plant remains. Thus plants which grow in locations where they are 
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Kkelv to fall under water when they die are protected from ordinary oxidation, and 
bacterial action takes place to only a limited extent. We have seen how Peat Mosses 
llms become deposits of fuel value. Swamps are the scene of coal formation, and the 
swamp plants are the coal-formers. During the period of most extensive swamp condi- 
tion. in the United States (the late Paleozoic Era ) the dominant plants were I tendo- 
,hvtes As the giant Horsetails. Club Mosses and other tree herns fell liemath the 
waters, their remains accumulated as organic muck which gradually changed to jKa 
and then, with pressure and age, to bituminous coal and finally to anthracite. C na « . - 
generally rich in fossils, especially of the tree spcc.es of Horsetails and Club 

i l °Thus even though the Ferns and the Fern allies seem of little economic uni>or- 
tauce today, their abundance in the past lias made possible the storehouses of uitrgy 
ur .n which we are dependent for the motive power of civilized progress. 




SPER.MATOPHYTA: 

GYMNOSPER.MS 

'l'lie X \KKD-SKF.I) PLANTS -Gynwosl'crms- an the most primitive of the 
familiar plants producing seeds ; they are characterized by a reproductive structure 
known as a cone, which is in reality a primitive kind of (lower. The seeds lack the 
protective coverings which in the highest type of Seed Thant is known as the fruit. 
Among these Naked- Seed Plants there arc fossil remains of many species now extinct ; 
of the living members, there are the Cycads, with fern-like leaves, the Maidenhair 
1 ree — sole survivor of a once widespread groii|>-- -and the Conifers. The entire 
Conifer group — including the familiar Pines, Spruces, Cedars and Sequoias 
— have established themselves a . .successful forest trees, constituting the 
most conspicuous aspect of the vegetation in cool and mountainous 
portions of the United Slates. 



CHAPTER X 


The A tost Primitive 


Seed Plants 


T ] j k most highly evolved phylum of the plant kingdom is characterized by the 
production of seeds, the seeds being produced in various ways by catkins, cones 
or flowers. The Seed Plant phylum is known as the Spcnvato phyla. In all the preced- 
ing groups of plants, from the Algae and Fungi to the Pt endophytes, the young plant 
or embryo is left to shift for itself as soon as its identity is distinct from that of its 
parent ; often this is as soon as the egg is fertilized or the spore is mature. These, im- 
mature plants are left at the mercy of the environment, and millions die before reach- 
ing maturity. It is only because of the countless eggs or spores produced, that enough 
survive by chance to continue the race. There is a parallel condition among the lower 
vertebrate animals in the chance survival of any one of the thousands of fertilized fish 
or amphibian eggs, unprotected by special coverings or nutritive tissues. The more 
care a group of organisms gives to the protection of its immature young, the more 
likely the group will survive and increase in numbers. This is one reason for the 
superiority of Mammals over other vertebrates; the egg developing internally and 
under the special protection and nouris anent of the maternal tissues before being re- 
leased into a world where the new organism must struggle to survive. The Spcrmato - 
phyta , among plants, correspond roughly to the Mammals among animals. The 
fertilized plant egg is not at once exposed to the vicissitudes of the hostile world, but 
instead develops into a “baby" plant while still within the parent tissues. The etnbiyo, 
with the surrounding protective and often nutiitive tissues, is known as the .seed. 
True seeds are not found among any o. living plant phyla we have so far consid- 
ered. Seeds are peculiar reproductive structures typical only of this last, and largest, 
phylum. 

All the Seed Plants are not alike in their method of seed formation. A few — some 
six hundred species — are mere primitive in that the seeds are not enclosed in a fruit. 
In the spruce or pine, for example, the seeds are produced on scales which grow 
closely together to form a cone. There is no protective tissue around the seed, in the 
sense that there is among the majority of the Spcrniatophytes. This condition of 
having naked or unprotected seeds is typical of most of the Spermatophytcs which 
are known as C ymnospenns. These include the so-called “evergreen trees” or Coni- 
fers, the tropical Cycads and a few other interesting hut less well-known plants ; most 
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of them are trees or shrubs, producing the seeds in catkins or in cones. In the other, 
larger group of the Seed Plants, known as the Angiosperms , the seeds are produced 
with few exceptions by flowers with the usual petals and sepals ; the seeds themselves 
being embedded in a fruit which is developed from the ovary of the flower. 

In the classification of organisms, the largest unit, already familiar to the reader, 
is the phylum . The phylum is made up of classes ; in the Pteridophyte phylum the 
common classes are the Club Mosses ( Lycopodineac) , the Horsetails ( Equisetineae ) 
and the True Ferns ( Filicincac ). In the phylum Spermatophyta. which is the subject 
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Maidenhair Tree. Lhu'lum. 


of die remainder of this volume, there arc the two well defined classes Gymnos perms 
and Angiosperms . However, within the class we find many variations in structure 
and habit which make it possible to form still smaller groups, known as orders . A class 
may be made up of two orders, or of a hundred, depending upon the divergence of the 
species which belong to the class. 

The Gymnospernis are a collection of seven orders, several of them including plants 
all of which are extinct. These extinct and living orders constitute the more primitive 
Seed Plants, some of them being distinct connecting links with the Pteridophytes 
from which many botanists assume the Seed Plants have evolved. The most primitive 
order, even though it has no living representatives, will be mentioned because of its 
evolutionary interest ; it is known as the Seed Ferns, or Cycadofilicales . Closely re- 
lated to the Seed Ferns is the order of the Cycads, or Cycadalcs . Then there are two 
apparently unrelated orders, each with only one or a few species living today in widely 




The inflorescence of a CycacI ( Ceratosamia ) is a massive conc-likc struc- 
ture seated in the midst of the crown of leaves. New York Botanical Gar- 
den. 
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the Mesozoic Era, companions to the dinosaurs throughout their reign. Cycads have 
pithy, unbranched stems which reach a diameter of a foot ; the stem is covered with 
the rough remains of old leaf stalks. At the summit of the stocky trunk — rarely more 
than a few feet high — is a compact cluster of stiff, dark green leaves which are fern- 
like in being subdivided into leaflets. Cycads reproduce by having modified leaves 
form cone-like organs, one type for the production of pollen, the other for the produc- 
tion of ovules. 

Of the eighty-seven species living today, only four are found in the United States. 
These are all species of the Sago Palm ( Zamia ) found on the dry pine barrens, the 
sand dunes and keys of southern Florida. The plant was known to the Seminoles as 
the White Bread Plant, since the starchy underground stem was the chief source of 
their flour. The other Cycads are tropical in distribution, and therefore can be grown 
outdoors as ornamentals only in such states as Florida, the Gulf States and California. 
Cycas is a common ornamental in these slates, though its native home is in Japan and 
China. Other genera grow in Mexico (Dio on and Ceratozamia) and in Australia 
( Bowcnia, M acrozamia ) . 


T II E MAIDENHAIR T R E E 

It often happens that a once numerous group of plants or animals, in the course of 
evolutionary history, dwindles in numbers and leaves behind but a single living species 
to remind us of a once flourishing race. Among plants, the best example of such sur- 
vival is the Maidenhair Tree (Ginkgo) which Darwin called “the living fossil”. This 
slender tree, reaching a height of sixty feet, is today found native only in China and 
Japan, and even there rarely except in cultivation. Tt h5s been introduced as an orna- 
mental street tree into many American cities, being found as far north as Massachu- 
setts. But millions of years ago, back in the time of the dinosaurs. Maidenhair 'Frees 
and their relatives were abundant in such widely separated areas as Alaska, England 
and Spitsbergen. They can trace their ancestry directly hack to fossils found among 
the first land plants of the mid Paleozoic. 

The Maidenhair Tree has small fan-shaped leaves, each several inches in length 
and marked with prominent parallel veins ; the leaves are similar in shape to those of 
the Maidenhair Fern, which is the reason for its name. Short catkins produce the 
pollen, while the ovules are found in pairs at the swollen tips of special stalks. Unlike 
most of the other Gymnosperms, the seed is embedded in a pulpy fruit-like structure 
which resembles a cherry. 


THE GNETUM PLANTS 

There remains one more unusual order of Gymnosperms, the Gnctalcs, which appear 
unrelated to any otlicr living plants. They undoubtedly are Gymnosperms, since the 
seeds are not enclosed in fruits ; but they have woody and floral characteristics found 
only among the Angiosperms. There are three plants in the order. 

Mormon Tea (Ephedra) is a shrubby desert plant common to the arid wastes of 
the American southwest. Growing with greasewood and cacti, it forms dense green 
bushes four or five feet high on waste lands from Texas to California. The stiff branch- 
ing stems are green, while the leaves are reduced to small scales in whorls on the jointed 
stems. The name Ephedra is the ancient Greek term for Horsetail, and is appropriately 




Cycads were once a widespread group of plants, particularly during the 
reign of the dinosaurs; fossil trunks such as this one in the Yale University 
Museum are commonly found, showing the former abundance of these 
primitive Seed Plants* 
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applied to this leafless plant with jointed stems. The thirty living species are widely 
distributed in the warmer regions of the earth from southern Kurope, northern Africa. 
Asia and tropical America. The reproductive organs arc in the form of small erect 
cone-like catkins at the joints in the stem. 

The other two genera included in the Gnctales are not found in the United Slates. 
GncHim is a woody vine which sometimes becomes a small tree, common to the tropics. 
The netted-veinod entire leaves look like, those of an ordinary broad-leaved flowering 
plant. W chvitschia is perhaps the most unusual plant of the whole Gvmnosperm class. 
There is but a single species, restricted to the deserts of southwestern Africa. Most of 
the plant is a large underground tap root, which stores wattgr and food for the slow- 
growing plant. There is no stem, the crown of the root just above l he earth’s surface 
producing two strap-shaped opposite leaves which are the only ones produced by the 
plant in its entire lifetime. Year after year, the leaves grow at their base, become torn 
and twisted at the tips as they arc exposed to desert storms. In some cases the leaves be- 
come shredded into many long thong-like strips. Tn the center of the crown numerous 
small cone-like organs on short stalks produce the reproductive cells. 

Such were a few of the primitive Seed Plants which ushered in a new era in plant 
evolution ; in their appearance and habits they hardly gave signs of the great variety 
of flowering plants which make tip the rest of the Spcrmatophyta . or of the Conifers 
which today are such cosmopolitan relatives of the first Seed Plants. 






Mormon Tea ( Ephedra ) is a'shrubby desert plant with stiff green leafless 
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Trees 


T he plant life of the land is composed of three general types of vegetation — forests, 
grasslands, and desert. The type which will predominate in a particular region is 
determined by the environment ; and the variety of vegetation, with its resulting diver- 
sified scenery, is largely due to the fact that different geographical areas present 
slightly different environmental factors which exclude certain kinds of plants and 
modify those able to grow there. Two of the most important factors are temperature 
and rainfall, a combination of the two determining whether a region shall be desert,® 
prairie, or forest. 

Temperature varies with the distance from the. equator and with the altitude; 
other conditions being favorable for plant growth, the higher the temperature through- 
out the year, the more luxuriant will he the vegetation. With high temperatures and 
abundant rainfall there will be a tropical jungle such as in the Florida hammocks — 
islands of dense Angiosperm growth in the grassy swamplands. On the other hand, 
with (he same high temperatures and a scanty rainfall, the flora w ill be limited to fewer 
species and these in less profusion, as on the Mojave desert of California. 

There arc regions on all the continents which have a very scanty rainfall. These 
are the deserts of the world, as are found in southwestern United States, western 
Australia, Asia and Africa, Here we find a few Gymriosperms, but relatively more 
highly-specialized Angiosperms such as the Cacti and other succulent plants. Where 
the rainfall is slightly more abundant, grasses dominate the vegetation. These form 
the prairies and steppes such as in our mid-west, in Russia and on the Argentine 
pampas. Here also there are few Cymnosperms. The occasional tree species that do 
occur are usually Angiosperms. 

Tree growth is intimately related with ample rainfall, a warm growing season arid 
a winter without too dry air and high winds. Arctic regions have stunted forests, if 
any at all, for the latter two reasons as well as because of the low temperatures. In 
the wanner tropical countries the forests are dominated by woody deciduous Angio- 
sperms ; these trees become giants in girth, if not in stature. They are usually covered 
with a tangle of epiphytes and massive vines which form an impenetrable jungle. 
Broad-leaved deciduous forests of Angiosperms are found in some parts of the tem- 
perate zone, the best example being the region between the Mississippi River and the 
Atlantic coastal plain. But in the cooler temperate regions the most conspicuous mem- 

*44 



145 

bers of the forests are the Conifers. These woody members of the Gymnosperm class 
are at their best on mountain slopes and highlands where the rigors of winter prevent 
Angiospcrm tree growth ; they also are able to grow on sandy, rocky or otherwise 
poor soil. They also flourish on the southeastern coastal plain. 

Our common Conifers have small scale-like or ncedlc-like leaves which are fitted 
by nature to prevent escape of water from the plant. Thus these trees can retain their 
leaves in winter, a habit which gives them the common name of ‘•evergreen” trees. 
Angiospcrm trees, in the same climate, adapt themselves by shedding all their leaves 
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California Nutmeg (upper left), I'liyllocladus {upper rit/ht), English Yew (lower 
left). Plum Yew (lower riylit). 

and remaining have-1 imbed during the mid season. Broadly speaking, most of the 
evergreen trees are Gymnosperms— the most noticeable exception being the Live 
Oaks ; and most of the deciduous trees are Angiospcrms — the not able. except ions being 
the Larches and Paid Cypress. 

Some of the forests of the north temperate zone are made up of magnificent stands 
of Conifers. In northeastern United Stales there are forests of pine, fir, hemlock and 
spruce. South of this, along the coastal plain from Virginia to the Gulf of Mexico, is 
a narrow forest belt of pine and Bald Cypress. West of the prairies in the Rocky 
Mountain region is another expanse of forest dominated by pine, spruce and Douglas 
Fir. Still farther westward on the rain-drenched slopes of the Pacific coast ranges are 
the majestic groves of the largest trees in the world — Sequoias, pines, cedars and 
spruces. 
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Today there are in the United States about five hundred million acres of forest. 
The trees which make up this vast kingdom of plant life, in the order of their abun- 
dance, are the Douglas Fir, Yellow Pine, Redwood, Cedar, Hemlock, White Pine and 
Spruce — all Conifers. Coniferous forests are the major resource of our continent be- 
cause of their value in furnishing building materials, pulp wood, naval stores, and 
many other lesser known products. 

The Conifers (Coni] or ales) include a little less than five hundred species, distrib- 
uted among various families, of which the following will be treated in this chapter: 



PIXAFEAK 

Cedar of Lebanon (upper left ), Douglas Hr ( upper right), 1-arch {lower left) 
and Eastern Hemlock {lower right), 

(1) The Yew Family ( Taxaccac ) , characterized by a fleshy berry-like or nut -like 
covering to the seeds instead of the usual cone, includes the Yew, the California Nut- 
meg, the Florida Cedar, and various introduced Oriental and Australian evergreens 
used as ornamentals in southern United States. (2) The Pine Family (Pituiceae) is 
the largest family of the Conifers, characterized by linear or awl-shaped leaves and 
seeds attached to scales of woody cones. In this family are the pines, spruces, firs, 
hemlocks, true cedars and larches. (3) The Redwood Family (Taxodiaceae) also 
has linear or awl-shaped leaves, but the cones are usually more globular and smaller 
than those of the Pine Family. There are two American genera, the Swamp Cypress 
and the Sequoia (Redwood and Big Tree). (4) The Cypress Family ( Cuprcssaceae ) 
can generally be recognized by the small scale-ljke overlapping leaves ; the reproduc- 
tive structure may be either a small cone or a berry-like fruit. This includes the Arbor 
Vitae, cedars, junipers and the true cypresses. (S) The Araucaria Family (Araucari- 
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a< cac) is not nat n c to North America, but some of the species of Araucaria are com- 
mon ornamentals of Flonda, along the Gult of Mexico, and in California 

1 11 1 y r w 1 AMity 

The Yews (Ta\m) are slow -growing e\ ergreen shrubs or small trees with flattened 
linear leaves, arranged on two sides of the stem thus giving a flattened appeal ante to 
the spray The lea\es, averaging ail inch 111 length, are a daik glossy green on the up- 
per surface, a more yellow green on the untlu side The bright scarlet “berries" ate 
unusual for Cotnfeis T lie strong and elastic wood made this the chief material for 
bows, in fact, the wotd "taxus' is the classical word fm bow The Common Vcw T of 
eastern United States is a low* bush, while the Pacific Yew, found in the canyons of 
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It iNani 1 ir a.nd White Njirnit 

the California mountains, grow r s to be a small tiec Fnghsh and Japanese Yews are 
often introduced as ornamental e\ ei greens 

Closely 1 elatc'd to the Yew is the T 01 rcya ti ce, named for the distinguished \mer- 
lcan botanist, John Torrcy This evergreen trie has glossy daik green foliage of flat- 
tened needles much like those of the Yew The nut-like coveiing to the secxl is 
surrounded by a green or purple fleshy skin Its distribution is most unusual, the exist- 
ing species bung found widely separated, in China, Japan, California and Floiula 
The Florida species is known as Stinking Cedar because of the odor of the bruised 
foliage , it is restucted to a small area on the bluffs of the Appalachieola Kivcr, near 
Tallahassee Florida To piotect this rare species, found nowheie else, the aica has 
bee j n made the Torreya State Park The ( ahfornia spenrics is known as the California 
Nutmeg, it too is found only in a restricted range, in the vicinity of the Santa Cruz 
Mountains of California 

There are various related Conifers from the south temperate zone The Plum 
Yews ( Cephalotaxus ) from China and Japan are small bush-like trees with flattened 
needles and nut-like fruits surrounded by a thin fleshy envelope The Heron Pine 
(Podocarpus) , common to the New Zealand bush, and to Africa and China as well, 
has been introduced into southwestern United States Phyllocladus is an interesting 





New Zealand member of the family with leaves reduced to scales and the twigs en- 
larged to form flattened green leaf-like structures, known to botanists as cladodes. 

THE NNE FAMILY 

This family is easily recognized by the needle-like leaves and — in most species — the 
woody cones. Those with short linear leaves might be confused with some of the Yew 
or Redwood Families, but the fleshy fruit-like cone of the former and the restricted 
distribution of the latter, make identification relatively easy. Three members of the 
family have the needles in clusters — the pines, larches and true cedars. The other 
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Upper Row: Big Tree. Coast Redwood. 
Lower Row: Bald Cypress and Cryptomeria. 


four have the leaves scattered singly along the twigs — the spruces, firs, Douglas Fir. 
and hemlocks. 

The Larches {Lari: r) are deciduous Conifers, losing their needles in winter; 
they are common in the colder portions of the north temperate zone. The Eastern 
Larch, or Tamarack, is a tall pyramidal tree with the awl-shaped needles in rosettes of 
a dozen or more. This tree is particularly attractive in spring, with its light green, 
feathery foliage ; in autumn the needles turn yellow and drop off much as do the 
leaves of deciduous trees with broad leaves. The Tamarack is a hardy individual, 
living farther to the north (Labrador) than any other Conifer. Southward it thins 
out to form pure stands in cold swamps where few other trees prefer to live. The hard 



wood is heavy and strong, — ideal for posts, poles and railway ties. The Western 
Larch, abundant on the slopes of the mountains, is a tree frequently two hundred 
feet in height. Its bark is used for tanning and the wood for interior finish. The Alpine 
Larch is a smaller western species also found on the mountains. The European 1 -arch, 
commonly used as a street and lawn tree, has been introduced from the mountainous 
regions of Europe. 

Many of the Conifers are called cedars, but the True Cedars ( Cedrtts ) are the 
only ones so justified by their botanical characters. They are large evergreen trees, 
chiefly of the Mediterranean countries, with linear leaves an inch or two in length, 
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Upf>cr Row: Juniper, Monterey Cypress and Incense Cedar. 

Lower Row: Coast White Cedar, Arbor Vitae. 

spirally arranged on some branches, clustered at the tips of shorter side branches. 
The Cedar of Lebanon is a massive, profusely branched tree quite unlike most of the 
evergreens in habit. The Deodar Cedar, a taller and more graceful tree, is frequently 
planted as an ornamental tree in the southwest. 

To the fireside naturalist every Conifer is a “pine” ; and it would he a lengthy list 
indeed if we were to record all the farmhouses, roadside inns and tea rooms which, 
snuggling under a row of sombre spruces or backed by stately cedars, are named 
“Twin Pines”, “Fine Rest”, or just simply “The Pines”! The Pines ( Pinus ) have 
needles much longer than those of any other Conifer, and these grow in clusters, the 
number usually being two, three or five. The cones are the largest found in the Coni- 
fers, those of some western pines attaining a length of eighteen to twenty inches. All 
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the pines are inhabitants of the northern hemisphere where there are some ninety 
species, a third of which can he found native to North America. Few other plants 
have species with such distinct personalities. Most aristocratic of all is the Eastern 
White Pine with its well-groomed glossy foliage and stately branching. Rough and 
sturdy giant of the genus is the Sugar Pine of the west ; a contrast to the dwarfed and 
stunted southwestern Pinon Pine, the desert rat of the group. Tattered and unkempt, 
with an Oriental grace in its scraggly, twisted branches and stunted trunk, the Pitch 
Pine thrives on rocky ledges and among sand dunes. Pines can thrive on soil and in 
situations which daunt the Angiosperm trees, thus they often form extensive forests 
on sand plains and rocky mountain slopes. 

The Fivc-nccdlcd Pines. The Eastern White Pine usually occurs in groves among 
deciduous trees. Its pliant needles are lustrous blue-green, and the tall straight trunk 
often is six feet in diameter and several hundred feet tall. It was the choice tree for 
use as masts of vessels when New England was the center of the ship-building indus- 
try. The straight -grained light wood is soft and easily worked, making it one of the 
nlost valuable of our soft woods. Pine is used for hundreds of articles of woodenware, 
as well as for interior finish and general building purposes. The Sugar Pine of the 
Cascade and Sierra Mountains equals in size the biggest of the eastern trees, often 
being over two hundred feet in height with a base diameter of twelve feet. The needles 
of this pine are stout and rigid, two to four inches in length ; and the cylindrical tioncs 
arc often twenty inches or longer. The wood is used for interior finish, shingles and 
general woodwork. Other western five-needled pines include the Whitebark Pine, a 
characteristic low-growing timber line tree: the Limber Pine, another low-growing 
pine of tlie desert mountain slopes; the Foxtail Pino; the Hickory Pine, and the 
Western White Pine, a tall tree found on the higher mountains of all the Pacific coast 
states. Their wood is at times used for lumber, and the large sweet seeds are still used 
by the Indians as a food. 

The Nut Pines. These pines have a variable number of needles. The Nut Pino or 
Pinon Pine of southern California usually has only one needle in a cluster. It is a 
small tree of dry sun-baked mesas and the arid mountain slopes, its needles colored 
pale-green like the rest of the desert foliage. This desert pine has an irregular low 
crown, and is sturdy as a tree must be to live in such regions. The Arizona Pine has 
darker green and more slender needles in clusters of two or three ; it too is a dwarfed 
and bushy tree. The common Two-leaved Pinon of the Rocky Mountain* is more 
which distributed than the other Nut Pines, being found from Wyoming and Utah to 
Texas and Mexico. The wood, though brittle and weak, is sometimes used for lum- 
ber. fuel and fencing material ; its seeds are a food for the Indians and Mexicans. 

The Thrccr-ncedlcd Pines. The Pitch Pines, as these arc also called, have a heavier 
and coarser grained wood than that of the White Pines. The common eastern Pitch 
Pine is an unkempt tree of sand plains and poor soil, from eastern Canada to Georgia. 
The contorted branches, tufted with coarse yellow-green needles, give the tree an exotic 
appearance which is often very picturesque, redeeming its generally useless character. 
The Western Yellow, or Ponderosa, Pine is a valuable forest, tree which reaches a 
height of several hundred feet and forms some of the most extensive pine forests of 
the continent. It is common on the mountain slopes and high mesas from Nebraska 
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and Texas westward to the Pacific coast, where it is the most common tree at eleva- 
tions up to seven thousand feet. The hard strong wood is becoming increasingly im- 
portant for general construction. The Long Leaf Pine of the southeastern states has 
the longest needles of any Conifer, the crowded dusters forming twelve- to fourteen- 
inch-long tufts. The trees themselves are tall and straight, sparingly branched; they 
form open park -like groves on the coastal plain from Virginia southwards. The wood 
is very hard and strong as well as durable ; it is important as a flooring and interior 
finish wood ; for use as posts, poles and railway ties. The resinous secretions of this 
pine produce the valuable turpentine and pitch products which are one of the chief 
industries of the southeast. The pines are tapped by V-shaped cuts near their bases 
and the resinous material which oozes slowly out is collected and distilled to yield 
turpentine, rosin, various oils and tar products, and pyroligneous acid. Ninety percent 
of our naval stores come from this tree, the industry first centering in the Carolinas 
and Georgia, now being the most important activity of northern Florida with the 
depletion of the Yellow Pine forests in the other states. There is also the Slash Pine, 
which forms miles of open forest on the southern coastal plain and is the common 
tree in the grassy flatwoods surrounding the Florida hammocks. It is an attractive 
and stately evergreen tree, whose wood is suitable for heavy construction and 
from which some turpentine is also secured. The western three-needled pines include 
the Digger Pine of the foothills and mountains of California; the Bigcouc Pine with 
its stiff needles which arc often ten indies long, found in southern California ; and the 
Knobcone* Pine of all the Pacific coast ranges. 

The Two-nccdlcd Pines . The Red, or Norway Pine, is a stately tree with long 
flexible and dark-green needles; it is found scattered through the woods from Nova 
Scotia to Pennsylvania. Conspicuous are the broad flat ridges of the bark, covered 
with cinnamon-red flaky scales. The wood, light and close grained, is used in bridge 
and Ixiat construction. The Jack Pine, another two-needled pine, is a scrubby little 
tree with very short and stout needles, found on poor soil from eastern Canada to New 
England and Michigan. The Eastern Yellow Pine has clusters of dark blue-green 
needles; it is a tall evergreen ranging from southern New York south and west to 
Florida and Texas, hut reaching its greatest size west of the Mississippi River. The 
western two-needled species are found in various states. The Shore Pine is a small 
tree with short, twisted clusters of needles, native to all the Pacific coast states. The 
Lodgcpole Pine is a tall and slender tree of the mountains, extending from five thou- 
sand to eleven thousand feet in altitude. Two introduced two-needled pines are the 
Scotch Pine, of Europe and northwestern Asia, with rigid and twisted blue-green 
needles; and the Austrian Pine, of southern Europe and western Asia, with longer 
needles than the Scotch Pine. 

The Hemlock ( Tsuga ) has a scientific name which, unlike that of most plants, is 
not of Greek or Latin origin; but the common vernacular name in Jaj)an. Various 
species are found in North America, China, Japan, and the Himalayan region. The 
leaves are short flattened needles which grow in two opposite rows on the stem, and 
are usually an inch or less in length. The Eastern Hemlock is scattered among decidu- 
ous trees, often on the slopes of shady ravines. Its feathery foliage is the most delicate 
of the Conifers, and the rather open branching and pendulous twigs contribute an airi- 




Foliage of a Hemlock ( Tsugd ), showing the small flattened needles borne 
singly along the stem 
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ness to this evergreen tree not found in most of the other genera. This tree has long 
been of importance as the source of the tannins used in tanning leather. Tannins are 
plant substances which have the property of forming insoluble compounds when 
added to certain proteins, as when animal skins are converted into leather. Tanning 
was an early industry in the United States, fifty-one tanneries existing in New Eng- 
land as early as 1650. Oak bark was first used, but the abundance of Hemlock, coupled 
with its satisfactory tanning qualities, has made it a most important source of tannins 
since pre-Revolutionary days. At present, over six hundred thousand cords of hem- 
lock l)ark arc used annually in tanning. After the bark is stripped from the trees, the 
trees can be used for low grade lumber and pulpwood. Hemlcfck wood is brittle and 
coarsely grained, being therefore suitable only for making boxes, crates and similar 
products. The Western Hemlock is a large tree, forming forests up to altitudes of six 
thousand feet in the Pacific coast states. The light, yet hard and tough, wood makes 
this a valuable source of wood for rough construction work ; its bark is also used for 
the tannin content. The Alaskan Indians have been known to use the tender inner 
bark as a food. 

The Firs are tall, straight-growing trees with a symmetrical pyramidal shape. The 
flattened needles, much like those of the. Hemlock but larger, are deep green above and 
a silvery green on the under side, arranged in two rows on the twigs. The seed- 
forming cones grow erect on the branches, varying in size from two to six inchc$. The 
Firs include about forty species, widely scattered through North America, Europe. 
Mexico and Asia. Tn all the species the wood is perishable and soft ; its chief value is 
in furnishing a cheap and abundant source of woodpulp for paper making. Within 
the last decade it has attained importance as one. of the best trees for Christmas use, 
millions being grown expressly for that purpose and harvested annually in the New 
England states. The Eastern Balsam Fir shows a preference for low swampv ground, 
but will grow mixed with other evergreens on hillsides and mountain slopes. ft is a 
beautifully symmetrical tree, especially when young. Other species include the She 
Balsam of the mountains of Virginia, North Carolina and Tennessee : the Giant Fir, 
the Cascade Fir, the Red Fir and the Noble Fir of the mountains of the Pacific coast 
states. Many ornamental species have been introduced from their native homes in 
Greece, Spain, Japan and Algeria. 

The ancient Latin name for pitch was ‘‘pix” ; from tins pitchy character of the 
spruces comes their scientific name Picca. The spruces are tall and pyramidal trees, 
with closely packed whorls of branches circling the main trunk to form a symmetrical 
mass of foliage. The needles, usually about an inch in length, are four-angled instead 
of flattened, and grow out from the twigs on all sides resulting in a bristly foliage 
branch. Some forty species inhabit the colder and more mountainous portions of the 
northern hemisphere in China, Japan, the Himalayas, Europe and North America. 
Eight are found in the United States. The wood is too light and soft for general con- 
struction purposes, though it is often used locally in this way. Shingles are sometimes 
made of spruce ; boxes and crates commonly so. The resinous sap exuding from the 
bark is chewed as spruce-gum and has medicinal properties as well. Of recent years 
the Christmas tree demand has made the cutting and growing of spruces a profitable 
industry ; the spruce shares with the fir the honors as a Yuletide decoration, especially 
in the .East. The most important use of spruce, however, is for paper, since the woody 




Red Spruce (Piccu nth a), showing the typical Conifer habit of growth. 
South Rrooksville, Maine 


fibers pulp readily. There are three eastern species : the Black Spruce, found in cold 
bogs and wet lowlands throughout northeastern United States ; the Red Spruce, form- 
ing extensive forests on uplands throughout the same area and familiar to the moun- 
tain climber of the Adirondacks and the White Mountains as the pioneer in populating 
the upper slopes above the zone of deciduous trees ; and the White Spruce, an attrac- 
tive tree with silvery blue-green foliage found along the scacoast of the northeastern 
United States. The western spruces are more frequently found in extensive forests. 
The Engclmann Spruce is a tall tree which forms dense woods on the mountain slopes 
from western Canada south to New Mexico and Arizona, giving at altitudes from 
five thousand to eleven thousand feet. The Colorado Blue Spruce is familiar through- 
out the United States as a park and garden ornamental ; its native home is in the 
mountains of Colorado and Wyoming. The Sitka Spruce is another of the northwest- 
ern species, found in moist and swampy soil. One of the commonest introduced spruces 
is the Norway Spruce, an importation from northern Europe. The bunches of dark 
green needles hang downwards from the drooping limbs, giving the tree a rather 
sombre appearance. 

The Douglas Fir (sometimes also called Douglas Spruce) belongs to a separate 
genus ( PseudotsiKja ). It is a splendid and valuable western tree, reaching its maxi- 
mum development along the scacoast of Oregon and Washington. The wood is used 
for general lumber purposes, for railway ties and for fuel. • 

THE REDWOOD FAMILY 

The Redwood Family ( Taxodiaccac ) includes only eight genera of evergreens, and 
most of these are found only in Japan, China, Tasmania and other distant lands ; the 
tw'o native American trees are the Sequoias and the Bald Cypress. 

Most magnificent of all the Conifers, the Redwoods and Big Trees (Siujitoia) are 
today found only in a restricted region on our Pacific coast. In the geologic past, how- 
ever, they were widely distributed over the Northern Hemisphere. Many different 
species have been found fossilized in Europe and Asia. In the United States fossil red- 
wood cones have been discovered as far east as New Jersey. The trees which make up 
the Petrified Forest of Arizona are considered by some botanists to have been Se- 
quoias. Thus the scattered groves of California and southern Oregon are in reality 
the remnants of a once mighty and widespread race. There arc two living species, the 
Redwood and the Big Tree ; the former lives at lower altitudes in the western coast 
ranges, extending in discontinuous groves from Santa Cruz northward to Oregon, 
and tiie latter at higher altitudes in the Sierras. After this largest of all trees was dis- 
covered in 1791, considerable discussion ensued as to a fitting name for the genus. 
The name Sequoia was finally chosen, since Sequoyah was a Cherokee chieftain famed 
for being the originator of the only Indian alphabet. 

The Redwood is among the tallest of trees. Many specimens exceed three hun- 
dred feet ; one tree in the Bull Creek Flat grove of northern California claims the 
record height of three hundred and sixty feet. In trunk diameter Redwoods are 
smaller than the Big Trees ; though even they are no slim giants with a base diameter 
of twenty to twenty-five feet. The foliage is quite like that of the Yews or Firs — 
flattened needles about an inch long forming a two-ranked foliage spray. The cones 
are surprisingly small, usually under an inch in length. The reddish-brown trunks 




Reproductive structures of a Norway Spruce (Ticca cxceha ) ; staminate 
cones above, pistillate and seed-forming cone below. 
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Redwoods ( Sequoia sempcrvircns) grpw in dense stands at moderate alti- 
tudes near the coast of California and Oregon. California State Redwood 
Park near Santa Cruz. 
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Tho Biir Trees (Sequoia gigantea ) are less extensive in thcir , ? c ^ u ^ c "5f 
than the Redwoods; they prow in a few scattered groves high m the 
Sierras. Sequoia National Park, California. 
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often extend a hundred feet or more above the ground before the first branches ap- 
pear. There is an impression of graceful massiveness, of airy charm combined with 
excessive size, as the straight trunks soar upwards like pillars in a cathedral. Only 
occasional shafts of sunlight penetrate to the Redwood forest floor, ruddy with a thick 
deposit of old needles. Redwoods grow no farther inland than the limit of the ocean 
fog which is necessary for their tremendous growth; a favorite location is in shel- 
tered mountain basins. Several of the best known groves are preserved in the Cali- 
fornia State Redwood Park (known as the ‘‘Big Basin”) in Santa Cruz county, and 
the Muir Grove in Marin county. Redwood lumber is used for building purposes and 
making shingles. 

The Big Trees bear the distinction of being among the rarest as well as the most 
impressive of all living species of trees. They arc found only in a few groves of the 
Sierras, fortunately many of these having been secured and protected as national 
parks and forests such as in Yosemitc and Sequoia National Parks, the Sierra Na- 
tional Forest. Big Trees have foliage which is quite different from that of the Red- 
woods, the overlapping scale-like leaves resembling those of cypresses. The cones are 
about twice the size of the Redwood cones. The squat and massive trunks are of 
greater diameter and less height. The General Sherman tree, said to be the largest 
and oldest living thing, is in Sequoia National Park. Its age is estimated at three 
thousand years. The age of Sequoias has been a favorite subject for conjecture? for 
decades, often it has been much overestimated. That of the Redwoods is fairly well 
known from studies of the annual rings of trees cut for lumber ; it varies between five 
hundred and fifteen hundred years. The Big Trees* are longer lived, many specimens 
recording over two thousand annual rings. The diameter of the General Sherman tree 
is thirty-six feet, its full height two hundred and seventy-two feet. Engineers have 
estimated that there are over half a million board feet of lumber in this one tree. A 
hunter and trapper, discovering it in 1879, named it after the general under whom lie 
had served in the Civil War. 

One of the most valuable timber trees of the United States is the Bald Cypress, 
a deciduous Conifer found in a continuous belt from the south Atlantic coast states 
to the Gulf of Mexico. Like the Sequoia, it was in former geologic periods far more 
widespread in the United States than it is now. Its home is in the river swamps, where 
the base of the tree is frequently submerged for several months of the year. Great 
forests cover many hundreds of square miles in the coastal swamps, and stretch for 
some hundred miles through the Everglades of Florida. Unique is the* development 
of cone-shaped “knees” which project from the root system upwards beyond the 
surface of the water and function as aerating organs, bringing air to the root tissues 
which might otherwise be suffocated by the presence of water over the root system. 
The Bald Cypress ( Taxodium ) has linear pointed needles about a half an inch in 
length, which are shed annually in autumn. The cones are nearly spherical, about an 
inch in diameter. The tree itself, enlarged and buttressed at the base, has a tall tapering 
trunk reaching a maximum height of a hundred and fifty feet. Cypress wood is used 
for posts, poles and railway tics ; it is light and durable, being used in construction 
work where an easily worked wood is desirable and strength is not essential. 

Cryptomeria is a Japanese tree of the Redwood family which is frequently culti- 




The Bald Cypress (Taxodtum), with enlarged and buttressed base, forms 
impenetrable, forests in the swamplands of our southeastern states; it is a 
common tree, of the Everglades. Highlands Hammock State Fark, Scbring, 
Florida. 
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vated in southern United States. The leaves are a half an inch to an inch long, 
linear and with incurved tips. When fruiting it is easily recognized by the spherical 
bristly cones. 


THE C Y r R E S S F AMILY 

The Cypress Family ( Cuprcssaccar ). with its hundred and twenty species, is second 
in size to the Pine Family. Many of the genera are found only in Australia, China, 
Chile, South Africa and other widely separated countries. Some of these, such as the 
Cypress Pine ( Callitris ) of Australia and the Funeral Cypress. ( Citprcssus ) of China 
have become established as ornamental trees and shrubs in the United States. 

A variety of Conifers are known as cedars, none of them closely related to the true 
cedars ( Ccdrus ) of the Pine Family. One of the common eastern species is the Red 
Cedar, in reality a Juniper ; another, known as the White Cedar, should be more ap- 
propriately called Arbor Vitae. 

The genus Junipcrus is a large one, scattered through Europe, North America, 
northern Asia and Africa. In all the species the leaves are short sharp needles or over- 
lapping scales ; and the fruit, instead of being a woody cone is a small herrv. The Reel 
Cedar or Savin is a slender low-growing tree or shrub common to gravelly and rocky 
slopes such as arc found in many old New England pastures where this is a common 
tree. Its range is from eastern Canada to Georgia and Texas. The light, close-grained 
fragrant wood is often used for lining closets and making moth-proof chests. It is 
also used for posts, poles and other products where durability in contact with the soil 
is desired. The southern Red Cedar, found from Georgia south to Florida, lives in 
the river swamps ; it is the tree which was used for years as the wood for lead pencils. 
The common Juniper is an evergreen shrub of the northeastern states, where it forms 
prickly thickets in the open pastures. The Colorado Juniper becomes a small tree ; it 
is found in the foothills from the Rocky Mountains to the Pacific coast. The Sierra 
Juniper is another picturesque small tree of the mountains and mesas of the west, 
which has been found eking out a precarious existence among rocky ledges at altitudes 
of eleven thousand feet. At the other extreme, in the low desert basins, we find the 
California, or Desert, Juniper. 

The White Cedar of the eastern states (Chamaecy pans) is a medium sized tree 
found in the coastal swamps from Maine to Florida ; related species are found in the 
west and in Japan. The closely overlapping scale-like leaves form irregular foliage 
sprays which bear small spherical cones. The wood is light and close-grained, durable 
when in contact with the soil; lienee it is ideal for fence posts and poles; it is also 
used for shingles and boat building. The Lawson Cypress, also called the Port Orford 
Cedar, is a species native to Oregon and northern California where it is a forest tree 
with drooping branches and flat, fern-like sprays which make this one of the most 
attractive of the larger Conifers. 

Ornamental evergreen trees and shrubs which retain their awd-Iike seedling leaves 
are known to gardeners as Retinospora ; some of these are varieties of Chamaecy paris, 
some of the following genus Thuja . 

The Arlx>r Vitae {Thuja) is frequently called the White Cedar. It has the same 
overlapping scale-like leaves as the previous species, but the foliage sprays are usually 




Foliage of Arbor Vitae (Thuja), showing the flattened sprays with their 
small overlapping neecUe-likc leaves. 
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flattened in a vertical plane giving the tree a tailored and pressed appearance. Five 
species occur in North America and Asia, the common eastern species living in the 
region between Nova Scotia and the Allegheny Mountains. Partial to swampy ground, 
the Arbor Vitae forms impenetrable thickets in the upland sections of New York and 
along the coast of Maine. The wood is too coarse-grained atid brittle to be used for 
mill work, but the resinous and decay-resisting qualities make it an ideal wood for 
posts and poles. In Maine and Minnesota it is the chief shingle wood. The Canoe 
Cedar, or Giant Arbor Vitae, is a massive tree found singly or in small grove., on the 
moist lowlands of the Pacific coast from Alaska to California-. It is the chief source of 
western shingles as well as being used for interior finish. The Indians sj>Iit planks from 
this cedar for building their lodges and out of which to carve their totem poles. Some 
were hollowed out to form their huge war canoes, while the fibrous inner bark was 
utilized in making ropes and coarse blankets. 

The Incense Cedar ( Liboccdrus) is a tall straight tree of distinguished appearance, 
reaching a size of a hundred and fifty feet and occurring from Oregon to southern 
California. Tt is an aromatic forest tree, different from the other scale-leaved ever- 
greens in that the flattened leaf sprays are made up of small leaves arranged in cycles 
of four. Other species arc found in South America. New Zealand, Formosa and China. 

The true Cypresses belong to the genus Cuprcssus, of which there are about a 
dozen species in North America, Asia and Central America. The aromatic foliage 
shoots are made up of twigs closely covered with minute overlapping scales The cones 
arc small and spherical, each consisting of a dozen or more shield-shaped scales which 
arc tightly closed in the immature cone. Familiar to the tourist is the famed Monterey 
Cypress of the Carmel Bay region of California, the only place in the world where this 
rugged, picturesque evergreen is to he found. In Arizona there is another cypress of 
restricted distribution, the Arizona Cypress, which grows to be a medium-sized tree, 
the bushy foliage sprays forming a solid covering close to the ground. The Mourning 
Cypress, introduced from China, has a sombre color and a classical funereal shape. 
Other ornamental cypresses hail from Mexico and the Himalayas. 

T H E ARA V c A K I A F A M J L Y 

The most unusual of the exotic trees which have become commonplace sights in the 
parks and along the streets of California, Florida and a few other southern states, are 
the various species of Araucaria , sole representative of the family. They are sym- 
metrical trees with whofled branches and either scalc-like or flattened needles. The 
Vwelve species are found in Australia, New Guinea and Chile. The Bunya-Bunya is a 
.'all tree with stiff flattened needles several inches long, glossy green in color and in 
i wo rows on the twigs ; it lias been introduced from Australia. The Monkey Puzzle 
Tree is a smaller species of peculiar habit ; the straight central trunk has spreading 
stout brandies in regular whorls of five, each branch covered with stiff overlapping 
leaves an inch or two in length. Its home is in Chile. More commonly cultivated than 
either of the preceding is the Norfolk Island Pine, coming from the island of that name. 
Tt grows to be a medium-sized tree, the horizontal or slightly upturned branches in 
regular whorls of four to seven, the small awl-shaped leaves overlapping the droop- 
ing branchlets. 

These are a few of the Conifers which have established themselves in the United 




The Monkey Puzzle Tree (slrancaria hnbricala) Is an Australian Conifer 
-with stiff short leaves which completely clothe the angular branches. Pas- 
adena, California 
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Stales, cither through thousands of years of natural adaptation or through human 
importation. Let us hope that after this excursion into the realm of the Conifers, the 
reader will at least not call all evergreen trees either “pines" or “Christmas trees" ; 
there is no group of plants easier to learn to recognize. 



SPERMATOPHYTA: 

ANGIOSPERM DICOTS 


Tin* FRUIT-SKKI) PLANT'S- /Jf/y/o.r/vnjLf-- represent the highest expression o 
plant life ; so successful have they been that they today dominate the vegetation of the 
lands. This is due partly to the efficient body plan, with woody supporting tissues 
which, in some instances, guarantee a long life and results in the deciduous trees of 
our woodlands ; and partly to the effective reproductive hands by wind* and insect- 
pollinated flowers and a variety of ingenious fruit-dispersal methods whereby the 
carefully protected seed — containing the baby plant -is brought to a suitable environ- 
ment. There arc two groups of Angiospenr.s. Dicots usually have flowers with four 
or five petals and sepals, if any at all ; stems with an ability in many eases to grow iu 
thickness by the. addition of new layeu .f wood ; and leaves vvirh netted venation as 
in the maples or oaks. Some Dicots have cone-shaped reproductive structures known 
as catkins : others have flowers of separate petals and sepals : still others have flowers 
in which the petals or sepals, or both, are fused to form a cylindrical throat 
to the flower. It is a great range from the Catkin Plants such as the lurches, - 
to the Composites, such as the Sunflower; vet this is the range that is 
found in the Dicots, as will be seen in the following chapters. 



CHAPTER XII 



Call in = Bearing 





T he production of seeds has been one of the reasons for the increasing dominance 
of Spcrinatophytos on land. But they all do not produce seeds in the same way. 
We have already become familiar with the naked-seed type, resulting from the pro- 
duction of pollen and ovules in cones, as in the Gvmnosperms. Among the other, and 
far larger group of the Angiosperms, the seeds arc enveloped by tissues which act as 
a fruit ; sometimes this is fleshy as in the berries, at other times hard and dry as in 
the nuts. Seed is never produced unless pollen is carried from the stamen to the pistil 
which contains the egg. In the Conifers, the pollen and ovules are produced on the 
scales of cones; the pollen is dispersed by the wind, some of it eventually coining to 
rest on the scales of the ovule-bearing cone. After pollination, the eggs finally develop 
into seeds. 

Among the Angiosperms, there are a few families which reproduce in an analogous 
fashion. The stamens are found closely packed on a short axis surrounded by loose 
scales, which resembles a cone, though the scales are usually small and rarely woody. 
This small cone-shaped reproductive organ is called a catkin- Sometimes the pistils are 
also found on such catkins. The flowers m these catkins lack the conspicuous parts 
known as petals fir sepals, and are usually green in color. The pollen is wind-dispersed, 
so that pollination takes place as in the Conifers. After pollination, the seeds and 
fruits arc formed in the pistillate catkins. These catkin-bearing flowering plants are 
for the most part woody shrubs and trees, man> of them being the common deciduous 
trees of our forests. Most familiar are the Willow Family, which includes the Poplars 
and Willows ; the Walnut Family, which includes the Hickories, Pecans, Butternuts 
and Walnuts ; the Birch Family, with its Alders, Hazelnuts and Hornbeams in addi- 
tion to the Birches ; and the Beech Family with the Chestnuts, Beeches and Oaks. 

T II E W1LL0 VV F A M l L V 

Because the Pussy Willow is eagerly sought as the harbinger of Spring, its fuzzy cat- 
kins are well known to most of us. All of the Willows do not have catkins as promi- 
nent or hairy, but they all produce sUtaiinate and pistillate flowers in catkins. The 
Willow Family ( Salicaceae ) are woody shrubs or trees widely distributed through- 
out the Northern Hemisphere ; the only genera in the family are the Poplars with their 
broad, heart-shaped or ovate leaves and drooping catkins, and the Willows with 
narrower, more pointed leaves and less drooping catkins. 
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There are eighteen species of Poplar ( Papains ) scattered through Northern 
Africa, Europe and North America, — all rapidly growing trees with light greenish- 
gray bark (at least on the younger branches) and very soft wood. For the latter 
reason they are unsuited to any use except as paper pulp. Some of the species are 
planted along city streets and parks ; they arc among the few trees which have adapted 
themselves to the wind-swept prairies where they are a common sight. Among in- 
troduced species are the White Poplar of Asia and Europe, with deeply-lohed leaves 



Upper Row: Quaking Aspen, Kastern Cottonwood, and Fremont Cottonwood. 
Lower Row: Black Willow and Osier Willow. 


hairy-white on the undersurface; the Lombardy Poplar, another introduced Euro- 
pean species, whose tall columnar habit makes it an excellent windbreak ; and the 
Balm of Gilead, of Asiatic origin, with leaves which are broad and heart-shaped. 

Some of the Poplars have flattened leaf stalks which permit the pendulous leaves 
to quiver in the slightest breeze. The Quaking Aspen of the eastern states is such a 
tree. Because of its smooth grayish trunk it is often mistaken for a Birch or a Beech. 
The small leaves are round and edged with small teeth. The Large-tooth Aspen also 
has flattened leaf stalks ; its leaves are larger with rounded teeth. This Aspen is rarely 
found west of Minnesota or south of North Carolina. The Eastern Cottonwood, one 
of the largest Poplars, also has the flattened leaf stalks ; its leaves are broadly trian- 
gular with wavy margin. The pistillate trees cause unsightly streets and lawns when 
their quantity of cottony seeds are released. West of the Mississippi the Great Plains 




178 

Cottonwood replaces the eastern species, and is the characteristic tree of stream beds. 
The Valley Cottonwood grows in similar locations in the Rio Grande country, while 
on the Pacific coast and in the Southwest we find the Fremont and the Black Cotton- 
woods. The Poplars which lack the “quaking” habit include the Downy Poplar — a 
medium sized tree of the river swamps of southeastern United States — and the 
Balsam Poplar of swamplands in the more northern states and Canada. 

The Willows (Salix) derive their scientific name from the Celtic “sal” meaning 
near, and “lis” meaning water. There is perhaps no other Angiosperm tree which 



BKTULACKAK AND FAGACEAK 

Black Birch (upper left), Gray Birch ( upper right ), Paper Birch {lower left)] 
American Beech. 

is more commonly associated with water. Several hundred species live in the north 
temperate and subarctic regions, flourishing often in wet or cold ground. The Wil- 
lows venture farther into the Arctic than any other woody Angiosperm ; there some 
of the species become the smallest trees known. Economically the Willow has few 
uses. The Osier Willow of Europe and Asia has for centuries been made into baskets, 
the European White Willow has been used to prevent erosion of stream banks, and 
the Weeping Willow, native to China, is frequentlv planted in parks and gardens, 
decorative in its unique drooping habit. 

In eastern United States, the Black Willow and the Yellow Willow are common 
in wet woods and swampy thickets. The Pussy Willow, recognized by its hairy gray 
catkins, is a more shrubby species. Some of the Willows have leaves which are felty 
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portion. There arc about forty species distributed throughout the United States, 
Europe, Central America, China and Japan. The staminate flowers are in large 
drooping green catkins while the pistillate ones arc in small clusters or spikes. The 
only introduced member of the family is the Chinese Wingnut ( Ptcrocarya ) which 
is an ornamental tree found along the Pacific coast. It is the wood from this tree, 
characterized by a mottled appearance, which is marketed as Circassian Walnut. 

The Walnut ( Juglans ) gets its scientific name from the combination of classical 
words “Jovis” meaning Jupiter, and “glans” meaning nut. In other words, the nuts 
were considered food fit for the gods. In eastern and central United States there are 
Uvo common species. The Black Walnut is a large tree found fcnly in rich woods 
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American Chestnut and Giant Chinquapin, 


where it often grows to a height of a hundred feet ; the leaves arc subdivided into 
numerous small leaflets arranged on either side of the central '‘stem." In the Black 
Walnut there are fifteen to thirty-three leaflets to each compound leaf. This is a 
valuable lumber tree, its hard, attractively grained wood being used in furniture 
making. The Butternut is another eastern species, slightly smaller and with leaves 
usually made up of seventeen, or fewer, leaflets. Both of these have deeply fissured 
shells enclosed by a leathery husk which does not split open even when the edible 
nuts are ripe. 

The English Walnut (also called the Persian Walnut) produces the large edible 
walnuts of commerce. The California Black Walnut is a related tree with eleven to 
twenty-three leaflets to a leaf ; it is used as a stock on which to graft the English Wal- 
nut. Extensive groves are found in southern California. In this portion of the state, 
south and cast of Los Angeles, walnut growing is a business involving fifty thousand 
acres and an investment of some fifty million dollars; an average yearly crop is 
twelve thousand tons of walnuts, worth three to four million dollars. 

The other nut trees have smooth-shelled nuts enclosed in a husk which splits open 
when the nut is ripe ; they are usually grouped in the genus Carya. Some have only 
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Upper Row: Black Oak, Willow Oak, White Oak. 

Middle Row: Mossy cup Oak, Cork Oak, Chestnut Oak. 

Lower Row: Eastern Live Oak, Valley Oak, California Live Oak. 
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three to seven leaflets in each leaf, as the common Shagbark Hickory and Pignut 
Hickory of wide distribution. The Shagbark is a large rugged tree with a trunk cov- 
ered with the pendant ragged strips of bark which have separated from the underlying 
tissues. It ranges from New England to Florida and Minnesota. The Pignut is a 
smaller tree with a less desirable nut, and a thicker shell. The Mockernut is a tree of 
rich woods found east of the Mississippi ; it too has a thick-shelled nut with relatively 
kittle meat. 

Most valuable of the eastern species of the Walnut Family is the Pecan. This be- 
comes a large tree often over a hundred and fifty feet tall ; the leaves are subdivided 
into eleven to seventeen leaflets, each five or six inches in lengthy The Pecan grows 
along river bottoms and rich woods throughout the Mississippi River valley. The shell 
is very thin, so that the edible contents are practically as large as the entire nut. The 
wild crop of Texas and Louisiana, the native home of the Pecans, has been a valuable 
asset to these states for the last thirty or forty years. More recently, however, culti- 
vated areas in Georgia, Florida and South Carolina are producing the bulk of the 
commercial crop. 


THE BIRCH FAMILY 

Six genera of deciduous trees and shrubs, common to the northern hemisphere, make 
up the Birch Family ( Bctulaccac ) ; five of these are native to the United States, while 
the remaining genus is found only in Mongolia. • 

The Birches (Bctula) are for the most part short-lived trees with simple and en- 
tire leaves. The staminate catkins, as they elongate and mature, become pendulous; 
but the pistillate catkins remain stiff and cone-like, closely attached to the twigs. The 
smooth, often satiny, hark is marked by horizontally elongated lines which act as 
special enlarged air pores. Air pores (lenticels) are found on the hark of younger 
branches of all trees, acting as breathing openings for the tree. In some species the 
bark peels off in thin papery strips. The Birches are our most beautiful forest trees, 
often found mingled with the evergreen in our northern coniferous forests. Of the 
thirty-five known species, nine arc native to the United States. The close-grained, 
hard wood is used in furniture making; much of the so-called mahogany in lower 
priced furniture is in reality stained Yellow Birch. The aromatic bark of the Black 
Birch yields the commercial oil of wintergrecn ; while the sap- filled twigs of various 
eastern species is used in making the beverage known as birch beer. Paper Birch 
furnished the material used by eastern Indians in making iheir birch-bark canoes. 

The white-barked Birches are often used as ornamental trees. The White Birch 
of Europe has firm white bark and drooping branches like those of a Weeping Wil- 
low. The Canoe or Paper Birch is a closely related species found in Canada and the 
northern tier of states, from Washington to Maine; it has leaves more heart-shaped 
than the broadly triangular ones of the White Birch. The chalky white bark peels 
into thin strips ; if removed it not only defaces the tree but may endanger the tree’s 
life by injuring the sensitive and vitally important sapwood just underneath. The 
common Gray Birch of New England and nearby states is a smaller tree found on 
poor and rocky soil, especially of abandoned pastures, where it is a companion to 
the Red Cedar. The trees are shallow rooted and find difficulty in maintaining an 
erect position ; the leaning groups of Birches make picturesque clumps in open wood- 
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lands. The bark varies from a sooty gray (not chalky or peeling) to reddish-brown 
on the smaller branches. 

The darker colored Birches of the eastern states include the aromatic-barked 
Black Birch, found in rich woods from Canada to Delaware and Indiana. The smooth 
black bark is conspicuously marked with the numerous horizontal lcnticels. The 
River or Red Birch is found more commonly along streams and has greenish-brown 
bark. The Yellow or Silver Birch has satiny, golden-brown hark which shreds into 
thin papery strips. 

West of the Rocky Mountains there is a slender little tree known as the Mountain 
Birch with shiny reddish-brown hark and small ovate leaves. Farther to the north, 
the trees become smaller and dwarfed; the Swamp Birch is a shrubby tree of cold 
bogs in Canada and the northern states, while the Arctic Birch is a low spreading 
shrub of subarctic and arctic North America and Europe. 

The Hornbeam or Tronwood (Carf'imts) is a shrub or tree of northeastern United 
States, characterized by small oval leaves and firm gray hark. There is an introduced 
species, native to Europe, which is cultivated in various states. The Hop Hornbeam 
(Ostrya) is a small tree of similar habit but of slightly more extensive range to the 
south and west : its hark is browner and often furrowed. 

The Hazelnut (Corylus) is a shrub, sometimes a small tree, which is known by 
the edible nuts which arc enclosed in a leafy husk. Tt is this fringed husk which gives 
the plant its scientific name ; “korys” being the Greek name for helmet, referring to 
the protective husks around the nut. I11 California a European species, the Giant 
Filbert, is cultivated for the large tasty nut. 

The Alders (Alnus) include shrubs and small trees restricted to mountains, 
river beds, and swamps. The common Hoary Alder forms dense dump's and thickets 
in the swamplands of eastern and central United States. The Smooth Alder grows 
in similar locations along the coastal plain and is the characteristic Alder of Florida 
and adjacent states. The western species include the shrubby Sitka Alder found in 
high mountains from Alaska to California ; the Mountain Alder of the alpine meadows 
in the Sierras and Cascade ranges ; the Red Alder, a medium-sized tree of the stream 
banks and shore flats; and the tall White Alder, most tree-like of the whole genus, 
reaching a height of eighty feet. This species ranges from sea level to altitudes of 
seven thousand feet on the mountain ranges of the Pacific coast. 

T 71 K 15 1C E C II FAMILY 

This family ( Fa yucca ? ) includes by far the greatest number of catkin-hearing trees. 
Of the seven known genera in the family, five arc* native to the United States; the 
other two occur in the Australian and Pacific Islands region. 

The Beech {Fay us) is a small genus of deciduous trees found in Europe, Asia 
and North America. The scientific name of the Beeches comes from the Greek word 
“phagein” meaning to eat, designating the edible nut. The American Beech grows in 
rich soil in all of the states east of the Mississippi and as far south as Virginia. The 
tree has firm, smooth gray bark, leaves which are long and pointed, provided with 
regularly spaced large teeth along the margin; and as fruit, a small triangular nut 
protected by a spiny burr. The Copper Beech is a species introduced from Europe, 
and considered a prized ornamental tree because of its reddish-brown foliage. 



The fluffy catkins of the Pussy Willow (Sctlix discolor) arc among the 
first flowers of spring. Hamilton, N. Y. 
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The Chestnut ( Cast an ea ) genus includes thirty species common to North 
America, Europe, China and Africa. The American Chestnut has large elliptical 
pointed leaves, prominently toothed like the Beech; and smooth-skinned edible nuts 
surrounded by a spin)' husk. This was once a widely distributed forest tree of New 
England and nearby states ; there it was a large and impressive tree valuable as a 
source of wood for furniture, poles, railway ties and tanning substances. In 1904 a 
parasitic fungus, the Chestnut Blight, began its attacks upon the tree, nearly ex- 
terminating it in its entire range. Eastern forests are still full of standing chestnut 
trunks, bleached reminders of the ravages of this fungus. A more shrubby species 
known as the Chinquapin is found in the dry woods south of New Jersey ; four other 
Chinquapins grow in the sandy woodlands of the coastal plain from Florida to Texas. 

The Tanbark Oak ( Lithocarpits ) of the Pacific coast is common to the Redwood 
forest areas. The leaves are like the Chestnuts, hut the fruit is an acorn-like nut 
contained in a hairy cup. Another isolated species of the West is the Giant Chinquapin 
( Castanopsis ) which grows on the slopes of the Pacific coastal ranges ; like the 'fan- 
bark Oak, it is an evergreen. 

The true Oaks (Qucrcus) include several hundred species of slow-growing, long- 
lived trees, the northern varieties being deciduous while some of the southern and 
southwestern ones arc evergreen. They are found in North America, Europe and 
Asia. The name is the one used by the ancient Romans for the species of the Mediter- 
ranean area. Oaks are majestic and noble trees, noted for their sturdiness aiuMhe 
durability of their wood. The flowers, as in the other genera of the family, are in 
catkins ; the staminate ones drooping while the pistillate are solitary, producing as a 
fruit the well-known acorn. The leaves vary, some being entire, others being lobed 
or bristle-tipped. 'They are the most important Angiospenn timber tree! The lumber 
of many species is used for furniture and building materials, since the wood is hard 
and at the same time beautifully grained. In addition the hark is used in tanning 
leather. The Cork Oak of the Mediterranean region, sometimes cultivated as an 
ornamental tree in the United States, is the source of commercial cork. Cork is a 
plant tissue produced in the hark of most woody plants as a protection for the under- 
lying tissues ; but very few trees produce cork which has the elastic qualities essential 
in the commercial substance. In the Cork Oak this hark tissue is thick enough to be 
cut in slabs several inches thick ; twenty -year-old trees can be thus treated, the hark 
being carefully stripped off so as not to injure the growing tissues underneath. Suffi- 
cient hark growth takes place so that the. cork can he removed at ten-year intervals. 
The cork is used for bottle stoppers and life preservers; more recent uses include 
packing material and linoleum. 

The Oaks can be conveniently grouped into four kinds : the evergreen l.ive Oaks, 
the southern Laurel Oaks (some deciduous, some evergreen), White Oaks, and 
Black Oaks. 

The Live Oaks are a conspicuous feature of the vegetation in the South and 
Southwest. From Virginia to Texas, along the highways, lining the long drives to 
the stately plantation homes, arching over the city streets, are the numerous repre- 
sentatives of the common Virginia Live Oak. This low-branched, spreading tree lias 
dark green foliage made up of elliptical, glossy leaves with smooth margin. The 
rough bark of the older trees (many of them two to five centuries old) offers an ex- 




Birch ( Bclula ) leaves are typical of the broad thin leaves of deciduous 
trees. Hamilton, N. Y. 
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cdlcnt anchorage for epiphytes, which bedeck the trees with a tangle of Air Plants 
and draperies of gray Spanish Moss. The Twin Live Oak is a more shrubby tree with 
stiff leaves, hairy on their under surface; it thrives among the Slash Pine on the 
sandy ridges from the Carolinas to Florida. The Scrub Live Oak is another tree of 
the southeastern coastal region, its leaves being often three-lobcd at the apex. The 
Live Oaks of the Southwest and the Pacific coast include different species. The 
California Live Oak. or Encina. is a tree some fifty feet in height, with a broad dense 
crown which spreads out horizontally and irregularly, often touching the ground. 
The stiff, leathery leaves arc oval and — like most of the western Live Oaks — often 
spiny edged. This oak is common in all the coast foothills and* valley flats. Farther 
inland in California the common tree is the Interior Live Oak, with the same spiny 
oblong leaves. Other Live Oaks include the Mesa Oak, a small tree with conspicuous 
blue-green foliage; the shrubby Canyon Oak of the mountain canyons of Arizona, 
New Mexico and California ; and the rich dark green Holly Oak, a European impor- 
tation with holly-like leaves. 

The Laurel Oaks are found on the southeastern coastal plain, extending west to 
Texas. The Laurel Oak is a large tree of rich woods; its leaves are entire and deep 
green in color. In the southern portion of its range it is evergreen. A closely related 
species is the Water Oak of sandy swamps and river bottoms ; the leaves of this tree 
may also be threc-lobed at the apex like the Scrub Live Oak. The Willow Oak has 
more linear leaves ; it too is found in the vicinity of swamps and streams. 

The deciduous White Oaks have leaves which are smoothly lobed. never bristle- 
tipped. The common White Oak of the eastern states is a large tree with grayish hark 
and leaves provided with five to nine rounded lobes. The Post Oak has similarly lobed 
leaves, but the upper lobes are broad and notched; it is a tree of sandy and rocky 
ridges. The Mossycup Oak, found from Canada to Texas, is a medium-sized tree 
with unusually bristly cups surrounding the acorn. Several of the White Oak group 
have leaves which are not deeply lobed, but instead are edged with rounded teeth so 
that the leaves have a superficial resemblance to the Chestnuts; an example of this 
kind of oak is the Chestnut Oak, found on rocky hillsides from New England to 
Florida. The western species of the White Oak group are not quite as numerous. 
There is the Blue Oak, a small tree of the rocky foothills of California ; recognized by 
the shallowly lobed leaves which are bluish-green on the upper surface, hairy white 
underneath. The Valley Oak, or Ruble, is a large graceful tree attaining a height of 
over a hundred feet. It is one of the most characteristic trees of the Great Valley of 
California. The Oregon Oak, a tree half the size of the preceding species, is common 
to all the Pacific coast states. 

The Black Oak group is characterized by lobed leaves w’ith sharp outlines, and 
a spiny projection at the point of each lobe. The Red Oak, the Scarlet Oak and the 
Black Oak of the eastern half of the. United States all look much alike in their leaf 
characters and general habit ; they are the common species of this group. There is in 
addition the smaller Pin Oak, common to the lower ground of the eastern coastal 
plain ; its leaves arc very deeply cut into narrow lobes. The Bear Oak, a dwarf tree 
of the sandy barrens south to Kentucky, is more sparingly lobed than most of the 
oaks, the -wedge-shaped leaves being divided info three to seven large pointed lobes. 
Some of these are cultivated in the western states, where the only native species is 




The common broad-leaved tree of southwestern hillsides is the Live Oak ( Qucrcus 
agrifolia), whose low rounded crowns dot the grassy slopes with masses of rich green. 
Near Los Angeles, Calif. 
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the California Black Oak, a medium-sized tree of the lower mountain slopes of 
Oregon and California. 


T II E 15 K K F W 0 o D FAMILY 

Australia is the native home of this small family of unusual Angiosperm trees, which 
show some affinity to the Gynmosperms. The Beef wood Family ( Casuarinaccac ) 
includes but a single genus ( Casitarina ) with some twenty species. They are slender- 
branched, open-topped trees easily mistaken for pines; hut what at first sight looks 
like long drooping needles are in reality leafless green stems, which are jointed and 
marked with whorls of useless scalc-likc leaves after the fashion of Rquisctnm or 
liphedra. The scientific name may be derived from “casuarius” showing a similarity 
to the drooping feathers of the Cassowary. The common name of lieefwood refers to 
the reddish wood ; they are also called Horsetail Trees. The reproductive organs form 
club-shaped or globose catkins. 

Because of their rapid growth in sandy soils, they have successfully made them- 
selves at home in California and Florida. Three species are fairly common in cultiva- 
tion. In Florida they are planted in rows, reaching a height of fifty feet and offering 
a splendid windbreak for the citrus groves. Tn California they are less common as a 
roadside tree, but arc frequently found in parks and gardens. 


o T n K R V A T K I N - 15 K A R I N (i F AM HIES • 

The arid Southwest is the home of a small order of evergreen shrubs and trees which 
includes one family, the Silk Tassels ( Garryaccac ). with one genus. The plants have 
leaves which are conspicuously silky and hairy on their under surface. The flowers 
are in catkins. The Silk Tassel Bush ( Garrya ) or Bear Brush lives on the dry slopes 
of tlie foothills of lower California and adjacent states. The showy catkins make them 
of occasional interest as an ornamental plant. 

Along the seashores of California and Florida there grows a maritime shrub which 
is the lone species in its family (Tiatidaccae) and order. This is Batis, elsewhere found 
only in Hawaii. The shrub is one to three feet high, covered with fleshy leaves; the 
flowers arc in catkins which are crowded on a terminal spike. 

The Corkwood Family (Lcitneriaccae) is also the sole family in its order, and 
has but one genus, the Corkwood ( Leitncria ) of our southeastern states. Jt is a 
shrubby tree of Florida and Georgia, found in the swamplands. The wood is some- 
times used for floats for fishing nets, since it is lighter than cork. 

The Baybcrry Family (Myricaccac) is represented by a single genus ( Myrica ) 
with some thirty species found in the northern hemisphere. The leaves of some species 
are very spicy and fragrant when crushed, the foliage is fern-like in appearance. The 
Sweet Gale is a northeastern species forming shrubby growths in open pastures and 
woodlands. The Bayberry is a larger shrub of the coastal plains, as far south as 
Florida. The California Myrtle is a western cousin. The spherical berries of some 
species are covered with a waxy bloom which is utilized in making bayberry candles. 





The Beef wood Tries (Cawaiina) arc unusual Australian trees planted in 
our southern states, the drooping green twigs, huKing leaves, give the 
effect of a wilted long-needled pine Indian River, Florida 
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minify And its Relatives 


T iikre are a number of Angiospcrm families which form an intermediate group 
between the catkin-bearing plants of the previous chapter and the plants with 
colored petals or sepals. These, include the Klin Family, the Mulberry Family, the 
1 jzard's-tail Family, the Nettle Family, the Pepper Family, the Buckwheat Family 
and the Gnosefnot Family. The last two are the subject of the following chapter ; # all 
the others arc treated here. 


THE ELM FAMILY 

The Elm Family (Ulmacrac) includes trees with elliptical toothed leaves and purple 
or green flowers in small clusters in their axils. There is an inconspicuous set of lohed 
sepals at the base of the stamens and pistils. The seeds are edged with a “wing” to 
aid in their dispersal by the wind. The Kims ( U hints) include eighteen species which 
are found in various north temperate countries. The graceful White Elm E a charac- 
teristic tree of the eastern states ; its tall main trunk and branches diverging upwards 
form a vase-like spreading crown. This elm is a tree of river bottoms, banks of streams 
and rich hillsides ; but it is more commonly thought of as a setting for the village 
greens and quiet streets of many New England towns where century-old elms form 
a canopy over bouses and pavements, 'file Rock Elm is a smaller and more northern 
tree found in the states bordering Canada, as far west as Nebraska; it thrives on 
rocky slopes and dry uplands. Another dm of the northeastern states is the Slippery 
Elm, a medium-sized tree growing along stream banks especially in the St. Lawrence 
valley. The Winged Elm or Wahoo is a tree of dry rocky uplands rather than Ever 
lowlands ; it ranges from Virginia and Indiana south to Texas and Florida. The 
twigs have thin corky outgrowths which spread like wings on either side of the 
branches. None of the elms are native west of the Rocky Mountains. A related genus 
is the Water Elm ( Planer a ) . a small tree of the swamplands of the southern coastal 
plain. 

The Hackberrics ( Celtis ) are a large genus of fifty or sixty species. The common 
Hackbcrry or Sugarberry is a small tree with ovate pointed leaves, toothed as are 
those of the elms. It prefers the rich slopes and bottom lands of the region from New 
England south and west to Georgia and the Dakotas. In the southern states there is 
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also the Georgia Hackberry and the Mississippi Hack-berry ; while in the Southwest 
we find the l'aloblanco, a small tree of gravelly washes. The Hackberry has adapted 
itself even to semi-desert conditions, a spiny species being common among the cacti 
of the Salmaro forest of Arizona. 

THE MUI.BKKHY FAMILY 

The Mulberry Family ( Moraccac ) includes trees, vines and shrubs with a milky juice 
and simple leaves which may be smooth-edged, toothed or lobed. In the United States 
the family is represented by the Mulberries, Osage Orange and Figs; other iuterest- 



MORACEAK, PIPERACK \E AND SAURURACEAK 
Breadfruit; Pepper (upper rigid)) Lizard's Tail {lower right). 


ing members of the family arc the Banyan Tree, India Rubber Plant and the Bread- 
fruit Tree. 

The Mulberry Tree (Morns) has inconspicuous flowers in small catkin-like struc- 
tures, the pistillate ones developing into a fleshy fruit which resembles a blackberry. 
The Red Mulberry is a medium-sized tree growing on rich soil, and native to the 
region between western New England and Oklahoma. The leaves are oval or round, 
toothed and sometimes lolled. Another species, the Mexican Mulberry, is found in 
the mountain canyons of Texas, New Mexico and Arizona. The mulberry leaf used 
as food for the silkworm larvae in Japan is the White Mulberry. In 1631 White Mul- 
berry trees were introduced into Virginia in an attempt to start the silk industry in 
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this country; later similar attempts were made in the Carolinas, Georgia and Con- 
necticut. After many failures, the idea was at last given up; in order to carry on the 
silkworm husiness profitably, there must he plenty of cheap labor for the care of the 
silkworm larvae. 

The Osage Orange ( Madura ) is a small tree whose younger branches are fre- 
quently tinged with orange. It is native to the river valleys of Oklahoma, Missouri 
and Texas, hut planted as a hedge tree in the central and southeastern states. 
The pistillate flowers, themselves small and green, are clustered in spherical heads 
which form a massive fruit whose exterior has a rough surface. The wood is used for 
fence posts and railway ties; it was the favorite material for the war clubs of the 
Osage Indians. The bark of the root furnishes a yellow dye while that of the trunk 
is sometimes used for tanning. 
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White Klin, Wahoo or Winged Kim, llackbcrry. 


The Breadfruit Tree (Artocarpus) is one of the many plants which have made 
history ; it was the indirect cause of the now famous voyage of Captain Bligh to the 
South Sea Islands, and of the mutiny on his ship, the Bounty. The Breadfruit Tree is 
a tropical tree found in the Polynesian Islands, where the globular fleshy fruits are 
a staple part of the native diet. The King of England was interested in transplanting 
these trees to the West Indies, and sent Captain Bligh on an expedition to bring back 
several thousand living specimens. After the first ill-fated trip, the captain made a 
second voyage ; this time he returned with over a thousand young trees. But the 
fruit never became as useful to the English as had been hoped. 

Figs constitute a large genus (Ficus) with at least six hundred species scattered 
throughout the warmer parts of the earth; the greatest number of species occur in 
the islands of the Pacific Ocean. Our only native species are the Strangler Fig and 
Wild Banyan, both restricted to the sub-tropical tip of Florida. The Strangler Fig, 
also called the Golden Fig, is a plant with the peculiar habit of beginning its existence 




the American Elm {Ulmus) is a characteristic tree of the eastern states, 
where its tapering vase-shaped trunk and branches dot the open hillsides 
and form vaulted roofs over New England streets. Central New York, 
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as an epiphyte on some other tree, often on a palm. As the Fig grows it sends down 
snake-like ‘‘strangling*' roots which in time completely encircle the host, and be- 
come rooted in the ground ; the vine then becomes a real tree. This Fig often grows 
higher than its host ; and after the inevitable death of the latter, the giant climber may 
remain as a .spiral growth around a hollow cylinder. The Strangler Fig has thick 
yellowish-green oblong leaves often six inches long. Another species, the Wild 
Banyan, is also epiphytic when young, but usually does not harm its host. 

The true Banyan Tree of tropical Asia, another species of Ficus, is one of the 
wonders of the plant world. From some of the branches of the young tree aerial roots 
grow directly downwards, force their way into the soil and tln*#> make new trunks. 
In the Calcutta botanical gardens there is a hundred-year-old Banyan which began its 
epiphytic growth in the top of a Date Palm ; today the palm is gone and in its place 



UJRTiCACEAE AND ULMACEAE 
Stinging Nettle; Water Elm. 


is a Banyan Tree with a main trunk some twelve feet in diameter and two hundred 
additional trunks, covering an area almost nine hundred feet in circumference. In 
this case it is hard to say whether it is a tree or a forest. Alexander the Great is said 
to have camped under a Banyan Tree which was big enough to shelter his whole 
army of seven thousand men. 

, Another species of the Fig genus is the common India Rubber plant, a household 
SjEorite because of its adaptability and thick leathery glossy green leaves. 

. ‘The edible Fig comes from a species common to the Mediterranean region ; it is 
a small tree with lobed leaves, and unlike most of the Figs, never lives as an epiphyte. 
The flowers are produced on the inside of a hollow, pear-shaped structure ; the fruit 
is therefore in reality a fleshy hollow receptacle with all the true fruits and seeds 
borne on the inner surface. Figs have been under cultivation in the Old World since 
before 3000 B. C., and the fruit has figured in the history of the peoples of Asia Minor 
for centuries. Figs were cultivated in California over a hundred years ago, many fig 




The Strangling Fig ( Ficus aurea) with its woody twining stems looks like 
some huge constricting snake as it encircles the unfortunate Cabbage Palm. 
Merritt Island, Florida. 


trees having been grown in the various Mission gardens. At the Santa Clara Mission 
there were such trees in 1792. The growing of figs illustrates dramatically the inter- 
dependence of plants and animals. When the. edible Smyrna Fig trees were first in- 
troduced into California, they produced no fruit: the American growers were un- 
familiar with the fact that a particular kind of insect was needed in order to pollinate 
the seed-forming flowers in their receptacle. When the growers were told that the 
Asia Minor Greeks depended upon a small wasp to produce their fruit, they thought it 



MORACF.AK 


Osage Orange and Red Mulberry (upper row) ; Hops, Strangler h'ijj Hemp 
(lower row). 

a good story. When it was finally realized that the wild Capri Fig, with inedible fruit, 
contained within itself the larvae of the fig-wasps necessary for the pollination of 
Smyrna Figs, the growers tried to import Capri Figs with their precious wasps ; but 
by that time the Mediterranean growers put every obstacle in the path of the im- 
porting of these necessary insects. At last, after chance establishment of the fig-wasp 
and its young at Modesto, California, in 1869 the industry was able to get off to a 
successful start. Today the little fig-wasp is raised and cared for with solicitude by the 
Californians, for upon it depends the proper pollination of the fig trees ancl the re- 
sulting crop of edible fruits. 

The Hemp Plant (Cannabis) is another valuable genus in this family. It is a 
stout annual plant, originally from central Asia but now found thriving on waste 
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T II K NETTLE FAMILY 

This family ( Urticaceae ) includes the common Stinging Nettle ( Vrtica ), annual 
and perennial herbs of our eastern states. The flowers are all inconspicuous and 
greenish ; the leaves have hairs which upon contact produce an unpleasant stinging 
sensation. The Ramie Plant ( Boehmcria ) is a shrub native to Asia which has estab- 
lished itself in waste places of Florida and near-by states. Its fibers, known as ramie, 
are of some economic value. 



CHAPTER XIV 



v/i/ Kj/ooseloot / cun i lies 


idoot I a 


I N these two families of inconspicuously flowered plants there are plants of 
widely varying habits and value; many of them are obnoxious weeds while others 
are used as food. In the Buckwheat Family there are such common flowering weeds 
as Smartwced, Tearthumb, Dock and Sorrel ; some tropical trees as the Sea Grape; 
Buckwheat and Rhubarb. Tn the Goosefoot Family there arc Glasswort. Gooscfont. 
Saltbush, Saltwort and Greasewood ; and the food plants Beets, Chard and Spinach. 

T IT F. n II C K \\ U F. A T V A M l L Y 

This family (Polygonaccae) of herbaceous and shrubby plants is characterized by 
entire and simple leaves, stems conspicuously jointed and often swollen at the nodes, 
and small flowers which have a calyx but no corolla. 

The Sulphur Flower genus ( 7i rioijonum) includes a great number of woolly- 
leaved plants found on the deserts, plains, mesas and mountain slopes of the western 
states. The yellow or pink flowers are in terminal clusters. In the Southwest we find, 
among many other species, the Desert Trumpet, St. Catharine’s Lace and California 
Buckwheat. A related genus (Chorizanlhc) has some twenty species in the same 
area as the Eriogonums. 

Dock, or Sorrel ( Knmcx ), is a coarse plant with small greenish flowers clustered 
at the tips of the stems. The leaves, in many of the species, are basal, from them arising 
the flowering stalk-hearing flowers with a six-parted calyx often colored pink or 
yellow. There are over a hundred species in various countries throughout the world, 
many of them established as weeds around altandoned dwellings. Of the American 
species we might mention the tall and stout Water Dock of our northeastern states, 
the smaller Golden Dock of seashores along the Atlantic coast, the Curly or Yellow 
Dock, an immigrant from Europe which is now very much at home in waste lands, 
and that ubiquitous weed Sheep Sorrel. The last-named species has reddish or yellow 
flowers and unusual spear-shaped leaves with two diverging basal lolx\s. The leaves 
of one species, the Spinach Dock, are eaten as greens. 

The Smartweeds ( Pcrsicaria ) are small plants a foot or two in height, some of 
them native and others naturalized. The flowers, clustered in dense tenninal spikes, 
have conspicuous bright rose-red sepals. Many of the species are partial to wet 
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meadows and swamps. The Tcarthumbs ( Tracaulon ) are weak-stemmed climbing 
plants with prickly steins which have given them their common name. They also 
have rose-colored flowers, but in spikes less dense than the Smartweeds. 

The only tree member of the family in the United States is Coccoloba, whose 
two species are found only in southern Florida. The Sea Grape is a stoutly branched 
tree of the sandy seashores where it often forms thickets beneath Cabbage and Coco- 
nut Palms. The leaves arc large and rounded, with prominent red midribs. The 
Pigeon Plum, with smaller leaves, grows to be a larger tree. 

Rhubarb, or Pieplant (Klicum), is a well-known member of all farm gardens. It 
has been in cultivation since prehistoric tunes, — so long that no one is sure of its 
ancestral home. It may have come from eastern Europe or western Asia. The large 



JM)LYGONACE:\ K 
Sik-i-p Sorrol, Bit. i. wheat, Smart weed. 


coarse leaves are borne on reddish-green leaf stalks which are cooked or used as a 
juice for wine. The large woody underground stem (rhizome) oi some species con- 
tains medicinal substances and is used by pharmacists. The edible speeds grow in 
southern Siberia; related varieties are native to Syria and China. 

Buckwheat (Faqopyrum ) gets its scientific name from the likeness of its fruit to 
a small beechnut; fagopvrum literally means bccch-whcat. The only two known 
species are native to Europe and northern Asia. Buckwheat is an annual plant several 
feet in height, with succulent and much-branched stems. Each of the small white 
flowers forms a fruit which is triangulai and brownish-black. The stored food con- 
tained in the large single seed is richer in starch than are other cereal grains. Buck- 
wheat has been cultivated by the Chinese for the past thousand years, and from there 
it was introduced into Europe and brought to this country by the early settlers. Be- 
cause of its ability to grow in a cool climate and on poor soil, it is commonly grown in 
our northern states. Most of the crop conies from New York and Pennsylvania. Buck- 
wheat is used for pancake flour and as a food for cattle. The flowers are prized by 
bee-keepers as a source of specially flavored honey. 
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THE GOOSEFOOT FAMILY 

The Goosefoot or Pigweed Family ( Chcnopodiaceae ) includes a great many plants 
which have adapted themselves to marine marshes, alkali lowlands and other regions 
with a high percentage of salt in the soil. Such saline soil is usually inimical to plant 
growth. Thus many of the species are found along seashores and in desert basins. A 
few have become established as food plants. The members of the family have succulent 
stems, leaves frequently silvery-gray in color, and minute greenish flowers. 

The Pigweed, or Goosefoot (Chcno podium ) , is a weed with mealy leaves, small 
flowers made up of a five-parted calyx. Of the sixty widely distributed species most of 
them are annuals or perennials ; a dozen of these are common throughout the states 
from coast to coast. The common White Pigweed, or Lamb’s Quarters, is a species 
which has been introduced from Europe. 



CHENOPODTACEAE 
Glasswort, Saltwort, Greasewood. 


The Saltbush, Orach and related plants are species of Atriplcx, characterized by 
scurfy gray leaves and small clusters of flowers ; the staminate ones with a four- or 
five-parted calyx but the pistillate ones surrounded only by leaf-like bracts which re- 
main attached to the fruit. The common eastern species of Orach is a stout spreading 
plant typical of salt marshes and seashores from Newfoundland to Virginia. In the 
Southwest and West are twenty or thirty species which are characteristic of the 
desert areas. They are known variously as Spearscale, Redscale, Arrowscalc and 
VVedgescale. In the White Sands of New Mexico, the Saltbush is one of the prominent 
members of the strange flora which can live on the pure gypsum sands. The Desert 
Holly is a low gray-green shrub found on the alkaline flats of California, Utah and 
New Mexico. It is one of the commonest plants of the floor of Death Valley. 

Glasswort ( Salicornia ) is an extremely fleshy plant with cactus-like jointed green 
stems and small scale-like leaves ; the flowers appear at the joints. The Jointed Glass- 
wort is common in the marshes along both our Pacific and Atlantic coasts. Other 
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fleshy plants of similar saline habitats include the Sca-blite (Suacda), and the Salt- 
wort (S also la) ; these are low-growing succulents not only of the coastal region but 
of inland flats, as well. 

One of the Greasewoods (Sarcobatus) belongs to this family; it is a thickly 
branched, spiny shrub with narrow fleshy leaves, conspicuous staminate flowers in 
terminal spikes while the pistillate flowers are solitary. It is a plant of desert and 
semi-arid regions of California, western Nevada to North Dakota and New Mexico. 

The Mock Cypress (Kochia) is a woody member of the family. There are two 
native species, living in the desert basins of California, Wyoming and New Mexico. 
Several introduced European varieties are used as ornamental garden plants because 
of the compact foliage and small silky leaves. 

Beets (Beta) are all related to a species native to the southern European coasts. 
The garden beet is prized for its large red root, though all the earlier varieties of 
the last century had white roots. In this enlarged storage root there is a high per- 
centage of carbohydrates. When grown for the use of the leaves as a vegetable, the 
variety is known as Chard or Swiss Chard; by selective breeding the leaves instead 
of the roots have become storehouses of food. The Mangel-Wurzel is a variety used 
for cattle fodder. By far the most important use of beets today is for their sugar con- 
tent. The sugary character of the beet was known as long ago as 1747 ; culture began 
in France and Germany about 1830. It has become an important crop in the plateau 
states of Colorado, Utah and Montana where the late summers are cool enough to 
favor sugar formation in the beet roots. The sugar content of a beet averages fifteen 
percent, and an ordinary acre yield is ten tons of the beets. J u making the sugar, the 
beets are topped and cut into strips which arc placed in tanks filled with warm water ; 
there the sugar is extracted by diffusion. After various chemical treatments this sugary 
extract is purified of the accessory substances found in the beet. A subsequent boiling 
and evaporation leaves a mixtu e of crystalline sugar and molasses, the latter how- 
ever with such a disagreeable taste that it is unfit for household use. The world supply 
of sugar is derived equally from beets and sugar cane. 

Spinach ( Spinach ) is a related plant whose denseh crowded leaves are used as 
a green vegetable. Its ancestral home is southwestern Asia, where it has been under 
cultivation as long as theio has been written history. 



CHAPTER XV 



Pink S All c / Their Relatives 


T hose flowering plants which we have so far considered have produced inconspicu- 
ous flowers, usually green and lacking tlu* petals and sepals which we have come 
to associate with typical flowers. Such catkin flowers and simple blossoms are found 
in the Willow, Birch, Beech, Walnut, Klin, Mulberry, Buckwheat and (ioosefnot 
Families. As we come to the Pokeweeds, Purslanes, Four O'Clocks, Fig Marigolds 
and Pinks we will discover an increasingly conspicuous flower, in some cast's consist- 
ing of both sepals and petals. 

T J1 K 1* 0 K E W E E » JK A M T L Y 

The Pokeweed Family ( Phytolaccaccav ) has many of the characters of the (loose- 
foot Family; the small greenish-white flowers have a calyx of sepals which resemble 
petals. The Pigeonberry or Poke ( Phytolacca ) has clusters of white flowers in slender 
spikes; it is a stout tall plant, often six feet high. In autumn the spikes an* crowded 
with dark purple berries. Poke is found in rich damp soil from Maine to the Gulf 
of Mexico. This plant lias the dubious distinction of being one of the few American 
species which have established themselves as weeds in Ktirope. A southern relative is 
the Bloodberry or Rouge Plant (Rhino ) of the coastal plain states. 

Til K I'TRSLA N F. 3 A M 1 !. Y 

Several hundred species, chiefly American in distribution, make up this family (Por- 
lulacaccac) of small plants and succulent herbs; the flowers have both a calyx and 
corolla, the former of two sepals and the latter of four or five petals. 

In the eastern United States the best -known member of the family is the delicately 
tinted Spring Beauty ( Claytonia ), named after Dr. John Clayton, an early American 
botanist. The small linear leaves are almost grass-like, in some species, topped by 
small white flowers with delicate pink veins. Spring Beauty is a plant frequenting rich 
woods, and one of the early spring flowers. Another species is found in the West, from 
the mountains of California north and west to Canada and Utah. 

Purslane ( Portulaca ), a European plant which has become naturalized through- 
out the United States, is a prostrate and spreading plant with yellow flowers. It has 
several relatives in the Midwest and South. In the West we find also Pussy Paws 
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(Spraguea ) . a plant with a basal rosette of leaves producing white or piuk flowers 
and Bitter Root ( Lnvisia ), named after Captain Meriwether Lewis of the famed 
Lewis and Clark expedition. Bitter Root has a basal rosette of leaves which often 
wither and disappear in some species before the flower stalks produce their handsome 
white or rosy flow T ers. Each flower produces a dozen or more petals, white, tinged with 
rose-red. Its range is from the Rocky Mountains to the Pacific coast ; it is the state 
flower of Montana. Several species are used as rock garden plants, thriving in crevices 
and holes in stone walls and known for their translucent cool white blossoms. Miner’s 
Lettuce ( Montia ) is a small plant growing in moist soil throughout the midvvestern 
and western states. The flowering stems seem to perforate a spherical leaf, which is 
really two leaves united. The flowers themselves are small and white. 



PHYT( >L ACCACHA ii AM) P< JKTULACACEAE 
Poke; Purslat'.\ Spring I Scanty. 


T II K FOUR O’CLOCK FAMILY 

The three hundred and fifty members of this family ( Xyciayiuaccae) are best devel- 
oped in southern and southwestern United States, Chile and Argentina. Tn the tropics 
they become shrubs and trees. The flowers lack petals, but the calyx is often colored 
so that it is mistaken for a corolla; — beiuMh the calyx is a leafy structure which is 
often trumpet -shaped, sometimes brightly colored. 

The. Umbrellawort, also called the Wild Four O’Clock ( Allionia ) is a small plant 
of dry sandy soils in our southern and western states. The white or pink flowers have 
a short funnel-shaped calyx. Tn the same geographic range we find another native 
genus (Boerhaavia) which is commonly known as Spiderling, with purple or reddish 
flowers. 

One of the most common yet beautiful sights in spring on the California deserts 
is the sudden burst of color as the Sand Verbenas ( Abronia ) transform the sands into 
acres of lavender and purple flowers. This species is found from California to Arizona 
and Utah, always in dry, sandy places. Sand Verbena is a trailing plant with leaves 
of. unequal size in pairs along the stem ; the flowers have showy sepals, lobed and 



spreading, grouped in flat topped clusters. Eight other species, some with white 
flowers, are found along the F’acific coast and east to New Mexico. 

The Four O’clock of our gardens ( Mirabilis ) was first given the scientific name 
of “Admirabilis’\ later shortened by Linnaeus. The showy flowers have no petals, 
hut the large calyx is made up of white, red or yellow sepals fused into a tubular struc- 
ture. Because the flowers open only in cloudy weather or late afternoon, they are 
given their common name. The garden varieties come from tropical America. Our 
native, species include several plants of rocky and desert habitats in the arid regions of 
California, Arizona, Utah and Nevada. 



XYCTAGIN \CE\K 


Four O'Cluck, Umbrella wort. 


Bougainvillea , named after a French navigator, J)e Bougainville, is a South 
American shrub and climber which is commonly used as a porch vine and outdoor 
garden plant in our southern states. The flowers are small and inconspicuous, but are 
surrounded by showy purple or red bracts which are oiten mistaken for the flowers 
themselves. 


THE FIG MARIGOLD F A M 1 1- Y 

This group of prostrate and low-growing plants ( Aizoacca /) includes many specie* 
with succulent leaves which are flat and linear or angular, sometimes reduced to 
small scales. They are common along seashores and in dry sandy habitats. The flowers 
of some of the species lack petals ; in others the petals are large, numerous and brightly 
colored. 

Indian Chickweed or Carpet weed ( Molhtgo ) is a matted plant bearing flowers 
with white or green sepals, found in waste places from Florida and Texas north to 
Long Island. Another low-growing plant is the Sea Purslane ( Sesuviitm ), also of 
sandy shores from Florida to New York. It has solitary flowers in the axils of the 
leaves, each flower with five sepals which are tinted purple on the inner surface ; there 
are no petals. A pink species is found in arid wastes from California to Kansas. 




Fig Marigolds ( M cscmbryanthoflium ) have fleshy angular or rounded 
leaves and flowers which superficially resemble a Daisy ; most of the species 
are South African. New York Botanical Garden. 
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The best -known genus ( Mcscmbryanthemttm — a long Greek name meaning ‘‘mid- 
day flower” in reference to its habit of opening only in the sunshine) is that contain- 
ing the Sea Fig and Ice Plant. Most of the three hundred species are native to South 
Africa, where they are common members of the flora; other species are scattered 
through Australia, New Zealand, Arabia and the Mediterranean region. Our only 
native species is Californian. The leaves are fleshy, three-angled, or round, sometimes 
flattened; white, red, or yellow flowers are produced at the ends of the leafy stems. 



AIZOACEAK 

Carpet weed {upper lejt), Mesembi y an tlic mum fiolusii (Imver left), Si*a l ; ifi 
(center), Mescmbryanthcmiim obcordellum (upper right), Tiger's Jaw (lourr 
right). 

The flowers have a superficial resemblance to a Composite, such as the Daisy, because 
of the numerous slender linear petals and the great number of stamens. The Sea Fig 
of the southern California sand dunes has purplish red flowers; there are several 
other species which have escaped from cultivation and are frequently considered wild 
flowers, common along the seacoast. The Ice Plant is a common cultivated species, 
grown for its thick foliage which has a glistening appearance due to many small 
glands on its surface ; the flowers are small and white or reddish. There are many 
other species, excellent as bedding plants in dry soils and warm climates ; .some lack 
the cool looking glistening leaves but have larger, more attractive flowers. Such are 
the yellow’-flowered Tiger’s Jaw, whose thick upturned leaves are edged with long 
soft teeth, and the Hottentot Fig, a common border plant w r ith upcurvecl fleshy tri- 
angular leaves and large yellow or purple flowers. 



* . . ' 

Pink ( Dianthus ) is a relative of the familiar Carnation, another species of 
the same genus. New York Botanical Garden. 
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THE PINK FAMILY 

The Pink Family ( Caryophyllaccac ) is made up of small herbaceous plants with 
stems usually swollen at the nodes, hearing narrow elliptical leaves ; there are some 
fifteen hundred species well established throughout the temperate countries. They 
stand midway between the Monochlamydcac (the families of flowering plants de- 
scribed in the previous chapters ) and the Dialypctalac which will be the subject matter 
of the following chapters. Common wild flowers in the family include Spurrey, Pearl- 
wort, Sandwort, Chickwced, Bouncing Bet. Catehfly, Campion and Corn Cockle; 



CARYOPHYl.LACEAE 

Catehfly (upper left), Bouncing Bet (lower left), Sweet William (center), Weed 
Sandwort ( upper right). Wild Pink (lower right). 


while in our gardens are the old favorites Sweet William, Carnation, Grass Pink and 
numerous other Pinks. 

Spurrey (Spcrgula) has narrow, pointed leaves in whorls and dusters of flowers 
with five sepals and five small petals. It grows among grasses in fields of New Eng- 
land. A European species has become naturalized in waste places throughout all our 
states. The Sand Spurrey (Spcrgularia) is a similar plant, but without the whorled 
leaves and with flowers of a purplish hue ; several of the Sand Spurreys arc partial 
to saline scacoast habitats. A Pacific coast species thrives also in rocky and sandy 
mountainous areas. 
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Pcarlwort ( Sagina ) is a small, matted plant of waste ground, in moist rocky 
places, ranging from the northeastern states west to the prairies ; two related species 
are native to the Pacific coast. The number of petals and sepals varies from four to 
five. Another low-growing plant is the common Sandwort ( Armaria ) of which there 
are over a dozen species native to various states from Maine to California. Its small 
white flowers arc made up of five sepals and five petals. The Chickwecd ( Slcllaria ) is 
a closely related genus of similar habit. The small white flowers have five sepals and 
five petals, the latter cleft at the tip into two lobes. The common Chickwecd is a Euro- 
pean species which has made, a nuisance of itself here as a weed ; other species arc 
native in most of the states, from coast to coast. 

Bouncing Bet ( Saponaria ), a larger member of the family, which is native to 
Europe, has become common in most of our states. The flowers have a two-lipped 
calyx and a corolla of live petals noticeably narrowed at the base. The mucilaginous 
sap forms a lather with water, which accounts for the other common name, Soapwort ; 
— while the **sapo" of it* scientific name means soap. 

The Catclifly (Silrnc) has flowers unusual in that the five petals are deeply lobed 
to form fringed teeth nr claws. In color, they may be pink or purple. Catch flics are 
erect plants growing in grassy places, woods and burned-over areas. Some of tin* in- 
troduced European species have become widespread weeds. The Wild Pink is a species 
with large pink petals, common in fields from Maine to Georgia. Another species is 
known as Bladder Campion because of the globular inflated calyx beneath the white 
petals ; this is common in waste places of the eastern states. 

The Campion (Lychnis), also with inflated calyx, has petals often white, some- 
times pink. It has immigrated from Europe and made itself common in many waste 
fields and pastures in our eastern states. The Corn Cockle ( Acjrostenmui ) is a coarse 
plant with purple or magenta flowers; the inflated calyx is somewhat similar to that 
of the Campions. It is particularly common in grain fields throughout the country, 
though its native home is Europe. 

The Carnation and related garden dowers are all species of Pianthus , so named 
by Theophrastus about 300 B. C. ; literally the name means Jove’s Flower. They are 
plants with large showy flowers, including at least several hundred species in -tem- 
perate Europe and northern Africa. The common Carnation is native to the Medi- 
terranean region, where it originally had flesh-colored petals; but as a result of 
centuries of breeding the white and red varieties are now more common. The flowers 
have a long tubular calyx surmounted !»y five broad petals which are fringed or 
toothed. Such wide interest was shown in the raising of various varieties that the 
American Carnation Society was organized in 1891 to develop new varieties and make 
popular the hundreds resulting from the work of Dutch, French, English, Italian and 
German horticulturists. The Sweet William, another species of Pianthus , has flowers 
in flat -topped clusurs; each small flower has the blossom typical of the Pink with 
petals in white, pink or red shades. The Garden Pink is a low tufted plant which has 
been a favorite in old-fashioned gardens for years ; its flowers arc fringed and colored 
white, rose or purple. 
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Buttercup 
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T irKftE two families are considered primitive representatives of the Angiosperms, 
since they produce flowers of a generalized rather than a highly specialized type. 
In the Buttercup Family the plants are all herbaceous and include many common wild 
flowers as well as numerous garden favorites : among them are Buttercups. I leparicas. 
Anemones. Clematis, Columbine. Meadow Rue, Delphiniums and Peonies. In the 
Magnolia Family all of our species are woody shrubs or trees with conspicuous flow- 
ers, including — besides the ornamental Magnolias — the Cucumber Tree, Umbrella 
Tree, Bay and Tulip Trees. 

T n E B U T T E R C V V F A M I T. Y 

The Buttercup Family ( Ranunculaccac ) is characterized by flowers which have their 
petals, sepals, stamens and pistils separate from each other; in many cases there are 
no petals and the sepals arc like petals in appearance. Associated with the simple 
flower structure is a predominance of the liahit of growing in swamps and wet places, 
which is believed by some botanists to he another indication of the primitiveness of 
this family. There are twelve hundred species, widely distributed throughout ilie 
north temperate regions. 

It is convenient to group the plants of this family into two groups, those with both 
petals and sepals, and those in which the petals are lacking. Both petals and sepals 
are found in the Buttercups. Mousetail. White Water Crowfoot, Goldthread, Helle- 
bore, Columbine, Baneberry, Aconite, Larkspurs, Delphiniums and Peonies. 

Buttercups (Ranunculus) owe their scientific name, which means “little frog*\ to 
the wet places in which they like to live. But although many of the Buttercups prefei 
such moist habitats, they are common flowers even in open woods, fields or roadside 
banks. There are few flowers better known the country over ; a dozen or more species 
are common to every part of the United States ; the genus includes over three hundred 
species native to the arctic and north temperate regions. Buttercup flowers usually 
have five sepals and five petals ; the latter may be white or red in addition to the better 
known yellow color. The leaves are typically divided into very narrow, branching 
segments, with lol>es in five to seven sections which have a general resemblance to 
birds* feet, thus the other common name of Crowfoot. Some of the Asiatic and Euro- 
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pean species arc cultivated as garden flowers, such as the double-flowered Creeping 
Buttercup and the Persian Buttercup with its flowers two inches in diameter and of 
every color except blue. 

The Mousetail (Myosurus) is one of the smallest plants in the family, found along 
shaded banks and on moist alluvial soil from coast to coast. Mousetail is so named be- 
cause of the resemblance of the long fruit packed with seeds to that animals tail. The 
tufts of leaves are basal and grass-like, surmounted by small greenish flowers each 
consisting of spurred sepals and clawed petals surrounding the elongated central axis 
with its pistils. 

The White Water Crowfoots ( Batrachium ) are the water-dwellers of the family, 
being aquatic plants with creeping or floating stems, found in slow-moving streams 
and ponds. The submerged leaves are finely lobed into thread-like segments, a char- 



R AN U .V C U I - A CE AE 

Marsh Buttercup, Mousetail and Meadow Rue. 


actcristic of many leaves which live continually under water. The flowers have five 
sepals and au equal number of petals, all white. 

Goldthread ( Coplis ) is also a small plant, flowering in the damp shade of the 
mossy woods and swamps of our northeastern and north central states. The glossy 
dark green leaves are divided into three Wedge-shaped leaflets ; the flowers are made 
up of five to seven small white petal-like sepals and an equal number of smaller club- 
shaped petals, surrounding the conspicuous stamens. 

Hellebore ( Hellcborus ) or Christmas Rose is a European representative of the 
family which has become naturalized in waste places along the Atlantic coast. It is a 
large plant, wdth greenish flowers consisting of five sepals and eight to ten smaller 
tubular petals. 

There is little question hut that one of the most beautiful of our wild flowers is the 
Columbine ( Aquilegia ), a uniquely American plant in that it is found in red, white 
and blue colors, and grows in practically every state. The brilliantly-colored flowers 
consist of five petal-like sepals between which the concave petals project backward in 
long hollow spurs. The leaves of the Columbine are compound, being divided into 


many lobed and rounded leaflets. There are about thirty species found throughout the 
temperate zone. The common eastern Wild Columbine, inhabitant of rocky ledges in 
the state?* east of the Kocky Mountains, has scarlet flowers, golden yellow within, nod- 
ding on long frail stems. A common prairie species has blue sepals and yellowish- 
white petals. There are many garden varieties; the European Columbine, from Eu- 
rope and Siberia, has both single and double flowers ranging in color from white to 
deep blue. A beautiful long-spurred variety with pale yellow flowers has come to 
brighten our gardens from its native home in western Texas and Mexico. Others have 
come from Switzerland and Japan. 

'Hie Red Baneberry (Actaca) is a fairly tall plant of our northeastern and central 



Tall Anemone, Wood Anemone and Rut- Anemone. 


states: the leaves arc divided into sharply-toothed leaflets and the white flowers are 
in compact terminal rounded clusters. Each individual flower is small, with three to 
five sepals which fall oflf ami leave the narrow petals and white stamens; in autumn 
the bright red berries are a distinctive feature of this woodland plant. The White 
Baneberry is a plant of similar appearance, distinguished when fruiting by white ber- 
ries. The Western Baneberry has white flowers in an elongated spike like that of the 
White Baneberry, but the berries may be either red or white ; this species is found from 
the Pacific coast to the Rocky Mountains. The Bugbane or Cohosh ( Cimicifuya ) is 
a related genus of our southeastern states, with small white flowers in long loose 
spikes ; the sepals are deciduous, leaving the clawed petals and white stamens as the 
noticeable flower parts. Like all the Baneberries, it is an inhabitant of woods and 
thickets. 

Aconite or Monkshood ( Aconilum ) has pain lately lobed leaves and large showy 
flowers. One of the five petal-like sepals forms a helmet-shaped hood over the rest of 
the flower ; the upper two petals are also hooded but concealed by the helmet. The 
flowers are blue, or more rarely, white. The Eastern Monkshood is a meadow flower 




Columbine ( Aquilegia ) is one of the most beautiful of our wild flowers, 
found in red, white and blue colors and growing in practically every state. 
Hamilton, New York. 
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wooded hillsides from California north to Washington and east to Utah, is a coarse- 
stemmed plant with compound leaves and dull red flowers which bear only a slight 
resemblance to the large-flowered garden varieties. The flower has five or six greenish- 
red sepals and a similar number of reddish-brown petals. The cultivated species more 
closely approach the delicate range of color and fragrance of the roses than any other 
flower. There are many kinds of Peonies; some are herbaceous and others woody, 
some hear single flowers and others large double flowers; in color they range from 
white, yellow, orange, pink and crimson to purple. The Tree Peony of China is a 
shrub hearing rose-red to white flowers ; it has been under cultivation in the Orient 
for centuries. The common garden Peonies are varieties of a single species native to 
Siberia, China and Japan. 
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Scarlet Larkspur, Western Peony and Water Crowfoot. 


All the preceding flowers in the Buttercup Family have had both sepals and petals, 
even though the former were often colored like the petals. Other species of the family 
lack the petals ; these include Orange Root, Meadow Rue. Hepatica, Pasque Flower, 
Anemones, Marsh Marigold, and Clematis. 

Orange Root ( Hydrastis ), or Goldenseal, is a flower of rich woods, with one 
American species found from New England to Kansas and Georgia, and the only other 
known species far away in Japan. It is a low-growing plant with a thick yellow root- 
stock containing substances of medicinal value. The flowers are small and greenish- 
white, without petals and with three short-lived petal-like sepals and a central mass 
of white-stalked stamens. 

Meadow Rue ( Thalictrum ) is a dainty plant with pendant tassels of long stamens 
which are more noticeable than the other flower parts ; there are no petals, and only 
four or five small greenish sepals. Almost a hundred species are scattered through 
the temperate zone, eleven of them native to the United States. In the common Early 
Meadow Rue the compound leaves have small rounded, lobed leaflets ; it is an early 




Liverlcaf ( Hcpatica ) has bright little blue, white or pink flowers which 
arc eagerly sought by the nature lover abroad in the early days of spring. 
Hamilton, New York. 
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spring flower of rocky woods from Maine to Alabama and west to Missouri. In about 
the same range there is the Fall Meadow Rue, more commonly found in open swamps 
and wet meadow's ; it is a more robust plant with white or purplish flowers. The Pacific 
coast species prefer meadows along mountain streams. One of the southern species is 
appropriately called Maid-of-the-Mist because of the effect produced by the many 
projecting delicate stamens. Among the garden species is the Feathered Columbine 
of Europe and northern Asia. 

The Hepaticas ( llcpatica ) are known also as Liverlcaf from the fancied resem- 
blance of the three-lobed leaves to the human liver. Hepaticas arifc stemless, incon- 
spicuous plants whose flowers are eagerly sought by the nature lover abroad in the 
first days of spring. The bright little flowers, with six to twelve sepals colored blue, 



MAGNOLIACKAE 
Umbrella Tree and Tulip Tree. 


lavender, pink or white, push their way up through last year's dead leaves to sprinkle 
the open woods with gay spots of color. The common l lepatica lives in eastern United 
States, Europe and Asia ; none arc found west of Missouri and Minnesota. 

The Pasque Flower (Pulsatilla) , or Wild Crocus, is a plant of the open prairies 
from Illinois westward to Washington and south to Texas. The low, almost stunless 
plants have compound leaves and erect solitary blue or white flowers with five to 
seven sepals. 

The Anemones (Anemone) are literally and popularly Windflowers, the name 
coming from the Greek word for wind. It was from the blood of Adonis that the scarlet 
Oriental Anemone is supposed to have sprung. There are over eighty species re- 
stricted to the mountainous regions of the north temperate zone. Like most of the 
other members of the Buttercup Family, the leaves are compound and divided into 
numerous narrow segments. The flowers are large and showy even though there are 
no petals. The Tall Anemone, or Thimbleweed, is a rather large plant with stout hairy 
stem, bearing white flowers which grow to be an inch or more in diameter ; it is, found 
in the woods of our northeastern states. The Canada Anemone is a smaller, plant, 
with similar flowers, often found along roadsides and in open woods from Maine to 




Marsh Marigold ( Caltha putustris) forms bright golden-yellow spots in th: 
marshy meadows of our eastern states. Hamilton, New York. 
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Maryland. Smallest and daintiest of all the Anemones is the delicate-stemmed Wood 
Anemone, whose solitary flowers have four to nine white or purple-tinted sepals ; it 
prefers the solitude and privacy of the woodlands. The Western Windflower is a 
plant of dry mountain slopes, up to altitudes of five thousand feet. In the prairie states 
the Anemones have made themselves especially at home, eleven species being com- 
monly found in meadows and along the banks of streams. The Anemones have many 
representatives in our gardens. There is the blue or white flowered Pasque Flower of 
our north central states and Siberia ; the Poppy-flowered Anemone of the Mediter- 
ranean, a gay flower in all shades of red, blue and white, with blue stapens ; the Broad- 
leaved Garden Anemone of southern Europe with red, rosy-purple, or white flowers : 
and the showy double varieties such as the Double Snowdrop Anemone. Closely related 
to the true Anemones is the Rue Anemone ( Syndcsmoti ) of open woodlands from 
New England to the Mississippi valley ; its compound leaves resemble Meadow Rue. 
The flowers are dainty and pinkish -white, grouped in terminal bunches above the leafy 
portion of the plant. 

Tlie Marsh Marigold or Cowslip ( Caltha ) is a coarse-leaved and stout-stemmed 
marsh plant obviously related to the Buttercups. The large yellow flowers have five 
to fifteen large sepals, and no petals. 'The golden yellow clusters of flowers are com- 
mon sights in swampy meadows and wet woods from Maine to the Dakotas and 
Carolinas. • 

Clematis, or Virgin’s Bower ( Clematis ) is a large genus of over a hundred species 
of temperate zone vines and erect plants, with about twenty species native to North 
America : they are conspicuous for their showy flowers and the long silky projections 
from the pistils which form feathery tails to the fruits. The common Virgin's Bower 
has a three-lobed leaf and produces a great number of small flowers with three to four 
inconspicuous white sepals ; it is a climber, covering shrubs, trees and fences with its 
tangled growth. It is native throughout eastern United States. The Leather Flower 
common to the southeastern states is another species, characterized by thick, leathery, 
purple sepals. The cultivated species have much larger and showier flowers than our 
native ones. The Japanese Clematis has flattened flowers four inches in diameter, 
consisting of five to six creamy white sepals, marked with purple. The showiest of the 
genus is the Lawson Clematis, a Chinese variety with six-inch flowers of leathery 
overlapping sepals, lavender-gray in color, and a center of reddish-brown stamens. 
Many hybrids of these Chinese and Japanese species are common as cultivated plants. 

T II K MAGNOLIA FAMILY 

The Magnolia Family ( Magnoliaceae ) includes about a hundred species of shrubs 
and trees native to eastern United States, tropical Asia and Australia. They are 
unusual trees in tliat they have large showy flowers with both sepals and petals and 
large cone-shaped fruits. 

The Magnolias ( Magnolia ) were given their name in honor of Pierre Magnol, 
director of the Montpellier Botanic Gardens. Some thirty species are common to 
North and Central America and eastern Asia; our species are southern in their dis- 
tribution. The Southern Magnolia or Bull Bay is a large, handsome tree; one of the 
grandest of the broad-leaved evergreens, attaining a height of a hundred feet and 
bearing flowers often twelve inches in diameter. The large, elliptic, leathery, glossy 
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Spice Bush ( Benzoin ) is another strongly scented tree of shrubby habit, found 
in the wet woods and swamps of the eastern states. The clusters of small yellow flow- 
ers consisting of six narrow sepal segments, appear before the loaves — a characteristic 
which gives this tree a colorful appearance in the otherwise drab swamp vegetation of 
the earliest days of spring. Pond Spice ( Litsea ) is a similar shrubby tree of the coastal 
plain swamps, a lonely member of the genus in the United States ; there are almost a 
hundred other species but all arc restricted to tropical Asia and Australia. The flowers, 
with yellow sepals and no petals, appear in clusters of two or four. 

The Bay Trees (Per sea) include a hundred or more species found in the New 
World and in subtropical Asia. The Red Ray is a tree of the coastal plain swamps 
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Red Bay. Avocadn and Camphor Tree. 


from Virginia to Florida and Texas. Its long elliptical leaves, thick and leathery, re- 
mind one of the Magnolias. The small pale yellow flowers, with a six-lohed calyx and 
no corolla, grow in small clusters among the leaves. The bright red heart wood, some- 
times called Florida Mahogany, is used for cabinet work and interior finish. Three 
other species of Ray are native to the hammocks and swamps of southern Florida. 

The Avocado or Alligator Pear is a species of Pcrsea which grows to be a sixty- 
foot tree ; its native home is in Mexico and Central America, where it is one of the 
most prized of the cultivated fruits. The name is derived from the. Spanish “aguacate” 
which in turn is a corruption of the original Aztec name for the fruit. It has been under 
cultivation in Mexico for centuries. The fruit is pear-shaped and two to six inches in 
diametei ; a rough, green skin surrounds yellowish pulp and a large smooth stone or 
seed. The pulp has a nutty flavor and contains a considerable percentage of oil ; its 
chief use is as a salad fruit. Tti recent years it has been increasingly cultivated in 
Florida and California. 

Our only native true Laurel is a bushy evergreen tree of the California and Ore- 
gon canyons, known as the California Laurel (Umbellularia ) , with thick leathery 
leaves and greenish flowers, without petals and with six sepals. The classical Laurel 
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( Laurus ) referred to by the ancients is a Mediterranean species. The common east- 
ern Laurel belongs to another family. 

The Cinnamon Tree ( Cinnamontum ) is one of fifty species of evergreen shrubs 
and trees of tropical Asia and Australia. The Cinnamon Tree of India and Ceylon is 
a small tree with stiff glossy leaves and small yellow flowers in silky clusters. The 
hark of the younger branches is the source of the cinnamon used as a spice. At first, 
under Portuguese exploitation, the forest trees were wastefully stripped of their bark. 
Later, after several nations had fought for control of the spice trade of the Indies, the 
British developed cinnamon tree gardens; since then the supply conics from such 
cultivated trees. Other species of the genus also yield cinnamon bark, but most of the 
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Twin Leaf, May Apple and Kurupean Barberry. 


commercial cinnamon comes from the Ceylon tree. In earlier times a Chinese species, 
the Cassia tree, was the source of the. spice well known to the Greeks, Romans and 
Hebrews. Chinese use of this plant product dates to 2700 B. C. 

Another useful product of the Cinnamon genus is camphor; this comes from a 
species native to China and Japan. The camphor is secured from processing the hark. 
This is also an ornamental street tree in southern California, valued because of its 
evergreen, shiny leaves, silvery-blue on the under surface. 

the barberry k a m i i. Y 

This small family ( Bcrbcridaceac ) of about a hundred relatively unimportant plants 
is of interest because of their unique distribution which demonstrates the close af- 
finity of North American plant life with that of eastern Asia. At present the members 
of the family are found chiefly in the Northern Hemisphere. American species include 
May Apple, Umbrella Leaf, Twin Leaf, Vanilla Leaf, the Barberries and Oregon 
Grape. 

The May Apple or Mandrake ( Podophyllum ) has a short stout stem and a large 
palmately lobed leaf under which is borne the solitary white flower of six short- 
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lived sepals and six to nine petals. May Apple is found in grassy pastures and open 
woods throughout eastern United States. The rootstock contains a poisonous sub- 
stance. The only other species are found in eastern Asia. The Umbrella Leaf or Pixie 
Parasol ( Diphyllcia ) is a plant of similar appearance but with the white flowers in 
clusters ; it is native to the mountains from Virginia to Georgia. It too has its nearest 
relatives in the far east, in Japan. 

A far more delicate plant is the white flowered Twin Leaf ( Jcffersoitia , named in 
honor of Thomas Jefferson ) ; the leaves are deeply lobed to form two segments, thus 
suggesting the common name. The flowers are solitary and erect, with four sepals and 



eight petals. Twin 1 .oaf grows in the rich, moist soil of the woods of our northeastern 
states ; its nearest relative is another species found in Manchuria. 

Vanilla Leaf, or Deer Loot (Jr/z/yj, named after the Greek Achlus, god of night ) 
is a fragrant little flower of the coniferous forests of the Pacific coast ; it has leaves 
divided into three leaflets, and flowers which lack both sepals and petals. Here again 
we have a case of peculiar distribution, the only other species of the genus being found 
in Japan. 

The Barberry ( Bvrbcris ), which gives the name to the family, is derived from 
the Arabic name for the fruit. The plant are bushy, with the leaves of the primary 
shoots reduced to sharp spines, at the base of which rosettes of small leaves appear. 
The common American Barberry of eastern United States has yellow flowers in 
drooping clusters, each flower with six sepals and six petals. Late in summer the 
bushes are covered with clusters of the familiar red berries. The European Barberry 
which has escaped to colonize waste fields of southern New England has earned an 
evil reputation for itself by being the alternate host plant for the destructive wheat- 
rust. In the western states there arc spocics known as Oregon Grape, with bluish-black 
berries; they are found in the gravelly moist woods. Other species grow in the river 
washes and arid waste lands of California. Many of the ornamental species, common 
as hedge plants, come from China and Japan. 
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T H E N U T M E G F A M I L Y 

This is a small family of evergreen trees ( Myristicaccar ) native to India, Australia 
and various Pacific islands. The small flowers have a three-lobed calyx but no petals, 
and produce a fleshy one-seeded fruit. The fibrous outer coating of the seed is known 
as mace, and the. convoluted seed itself is the nutmeg of commerce. Nutmeg trees 
( Myristica ) grow only in the hot moist valleys of the tropics ; they thrive in the Mo- 
lucca Islands, in the West Indies and Jamaica, where most of the commercial nutmeg 
is grown. Nutmeg and mace were unknown to the Greeks and Romans, apparently 
first coming into use as spices in Constantinople about 500 A.D. Today over five 
million pounds of nutmegs arc imported annually into the United States alone. 

THE PAWPAW FAMILY 

The Pawpaw or Custard Apple Family (Anonaccar) includes shrubs and trees 
with five hundred, mainly tropical, species. The American species extend from the 
tropical tip of Florida north along the coast to New Jersey, west to Texas and Ne- 
braska. The flowers, solitary in the axils of tin* leaves or in small clusters, consist of 
three sepals and a large calyx of six to twelve petals colored white, yellow, pink or 
purplish-green. 

The Pawpaw ( Asimina ) is the most northern representative of the family, fumul 
in rich moist soil as far north as New Jersey ; it is a low deciduous tree with narrowly 
elliptical leaves, purplish-green flowers and cylindric fruits four to six inches long 
which are sometimes called False Mananas and *<#id in the markets in the regions 
where the tree grows naturally. 

The Pond Apple or Custard Apple (Anona) trees have pungent lv aromatic 
leaves which are thick and leathery ; it is a tropical genus, with only a few species ven- 
turing into the southern tip of Florida. The white or yellow flowers produce an aggre- 
gate fruit which is the same length as the Pawpaw but more rounded in shape and 
less edible. It is a tree of pond margins and swamps, and is especially common along 
the streams flowing from the Everglades. 
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T he Poppy and Fumitory Families include some of our most beautiful wild flowers ; 

there are few species of economic importance except the Opium Poppy. Yet be- 
cause of the attractiveness of their blooms, it is worth while becoming familiar with 
some members of each fa 
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Cream-nips, Tree Puppy anil Celandine. 


T Tt E POPPY FAMILY 

The Poppy Family (. Papavcraccac ) is made up of about four hundred species of 
herbs and a few shrubs, characterized by a milky or colored sap and showy flowers. 
Members of the family occur widely scattered in various parts of the world. There 
arc such familiar wild flowers in the group as Uloodrnot, Celandine, Cream-cups, Ma- 
tilija Poppy, Tree Poppy, Celandine Pfoppy, Prickly Poppy, California Poppy and 
the many True Poppies. Numerous varieties of the latter are popular garden flowers, 
one produces the opium and morphine of medicinal value. 

Bloodroot ( Sanguinaria ) appears in early spring throughout most of the states 
east of the Mississippi River, growing in the rich moist soil of open woods. Spearing 
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its way upward thiough last winters debris, the large palmately lobed leaf first ap- 
pears tiglitl} rolled, sheathing the flowering stalk and its single white blossom Eaih 
flower has two sepals and eight to twelve narrow petals The rootstocks aie filled 
with an oiangc-red juice, which is responsible for both the popular and scientific 
names Another flower with orange-red roots is the Celandine Popp} (, Stylophorum ) 
which may be found in damp w r oods from Pennsjlvama lo Missouri , its flower also 
has two sepals but the four broad pc tals are either red or yellow in color 

Celandine (Chclidoniinn) is one of the man} plants, like catnip and lioarhound, 
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Carol in i Popp>, Opium Poppv, Com Popp> and It eland Pupp> (t xtreme right) 

which, brought to this country by the early settlers, has escaped to become a common 
wild flow r er Celandine, originally from Europe, is now frequently found as a common 
weed about ruined farmhouses and old stone w r alls The plants have stout brittle 
stems, winch contain a light yellow sap, and compound leaves divided into toothed 
lobes The bright yellow flowers occur in clusters, each individual flow r er consisting 
of two sepals and four yellow’ petals 

The Prickly Poppies ( Arqcmone ) are characterized by prickly stems, an orange- 
colored sap, and leaves which are often edged with sharp teetli The Mexican Prickly 
Poppy is a yellow flower which has become naturalized on hillsides and cultivated 
ground along the Gulf states and through the Southwest , its flowers have pointed 
bristly sepals beneath four to six petals. In the southern coastal plain region there is 
the white Carolina Poppy, while another white flowered species is the common 



Bloodroot ( Satiguinaria canadensis ) has a large palmatcly lohed leaf 
which often surrounds protectively the single white blossom with its nar- 
row petals and golden stamens. Hamilton, New York. 
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Prairie* Prickly Poppy. The Western Prickly Poppy or Chicalote has white .petals and 
horn-like projections to the sepals ; it is found in mountain valleys and canyons from 
California east to Texas. 

Cream-cups ( Platystcmon ) is a small western plant with linear leaves, weak 
hairy-white stems and white or yellowish flowers whose six petals form an erect cup- 
shaped bloom. It is common in open ground on the California foothills. 

Two of our western members of the Poppy Family are talk bushy plants. The Ma- 
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Allegheny Vine (upper left), Dulc1nnan*s Itrecches (lower left), Wild Fumitory 
( upper right). Pale Corydalis (lower right), 

tilija Poppy (Romney a ) is often eight feet high, the stems l>earing compound leaves 
and large white short-stemmed flowers. Each flower consists of three sepals and six 
broad frilled petals — the resulting blossom four or five inches in diameter. This hand- 
some member of the family grows in gravelly stream washes at low altitudes in the 
California hills and is one of the striking sights when the spring flowers begin to 
carpet the hillsides with color. The Tree Poppy (Dendromeron — a Greek name com- 
pounded from the words for tree and poppy) becomes a bushy plant fotir to eight feet 
high, common on dry slopes and ridges of the lower foothills of California. The Tree 
Poppy has distinctive yellow-green entire leaves and golden-yellow flowers borne on 
fairly long stems ; each flower has the usual two sepals and four large petals. 



The Prickly Poppy < Argemone ) is a showy flowered western member of the 
Poppy Family with prickly stems. Hemet, California. 
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Perhaps t he "best known western wild flower is the California Poppy ( Eschscholt - 
sia) of which there are five related species growing on the grassy hillsides and more 
arid desert slopes from California east to Arizona and Utah. It is a low-growing plant 
with pale compound leaves and bright orange-yellow flowers ; the two sepals are united 
into a pointed cap which is pushed off by the four expanding petals. There are few 
sights so colorful as a treeless expanse of rolling hills aflame with millions of these 
golden flowers, crowding each other so closely that no earth or foliage is visible. 

The True Poppies ( Papaver ) include at least a hundred species most of which 
are native to the Mediterranean region ; one species is found it^tlie Southern Hemi- 
sphere, two in California. All have large silky bright colored petals surrounding a cen- 
ter of numerous stamens. The California True Poppies, common to grassy hillsides, 
have slightly drooping flowers with two sepals and four red petals. Poppies, because « 
of their large showy blossoms in a great range of colors, have long been popular as . 
garden flowers. There are many varieties, derived from four basic species — the peren- 
nial Iceland and Oriental Poppies and the annual Corn and Opium Poppies. The Ice- 
land Poppy is a robust and nearly stemless plant with a cluster of basal compound 
leaves from which several leafless flowering stalks produce the orange, red, yellow or 
white flowers ; it is a hardy plant found over a vast expanse of the arctic regions, where 
it is one of the commonest yet most colorful wild flowers. The Oriental Poppy, native 
to the Mediterranean region and Persia, has the largest flowers of all the poppies, 
often six inches in diameter. Oriental Poppies are stiff and hairy-stemmed with six 
petaled flowers of bright scarlet hue, marked with black at the base of eacli petal. 
New varieties have appeared as a result of experimental breeding, giving a greater 
color range of red, orange, salmon and pink tints. The Corn Poppy of Europe, made 
famous in the poem of “Flanders Field”, has hairy and finely lobed leaves and small 
flowers of red, scarlet, purple or white. The fourth common garden poppy is the 
Opium Poppy“of Greece and the Orient ; it is a strong-stemmed, tall stately plant with 
grayish-green foliage and white, pink or red flowers. 

Opium and its derived products come from the Opium Poppy. The narcotic char- 
acter of the juice of this plant was known to the Greeks in 300 B.C. The wild plant 
is native to the north coast of the Mediterranean but has become common in cultiva- 
tion in Egypt, India, Asia Minor and Persia ; most of the medicinal supply conies from 
[Turkey. Opium is secured by slitting open the unripe fruit capsules and allowing the 
milky juice to flow out ; this is collected by hand, being smeared on a poppy leaf as the 
laborer moves from plant to plant. When a sufficient quantity of the juice is collected 
on a leaf, it is allowed to dry in the shade. This dried capsule juice is the commercial 
opium. Oiemically opium is a complex substance made up of many different alkaloids 
which act' as drugs ; the most important is morphine. Strangely enough, the poppy 
seeds themselves have no injurious effect upon the body, and are frequently eaten, 
sprinkled on buns and cookies. Opium as a drug is eaten or chewed in Persia and 
India ; it Was introduced into China in the seventeenth century and there the habit of 
Smoking it began. Since then the use of this drug has spread so rapidly that it is esti- 
mated abodttmc quarter of all Chinese men now smoke opium. In moderation it seems 
to have no more injurious effect upon the body than alcohol, and the human system 
can adjust itself gradually to amounts which at first would be fatal doses. But like 



The California Poppy ( Eschscholizia calif omica) is one of the best known 
western wild flowers, often coloring acres of hillsides with golden yellow. 
Claremont, California. 



many other plant products, this has become a problem in world traffic and control, as 
well as a useful medicinal drug. 

THJi FUMITORY FAMILY 

The Fumitory Family ( Fumariaccac ) is a relatively unimportant family of small, 
often stemless, plants with fern-like compound leaves and odd-shaped flowers. Each 
flower has small, scale-like sepals and four conspicuous petals in two whorls, the one 
pair of petals projecting as spurs while the other pair forms a hood over the pistil. 
The pods and seeds are like those of the poppies. The family include; Allegheny Vine. 
Dutchman’s R reechos, wild and cultivated Bleeding Hearts, Cory dal is and Fumitory. 

Allegheny Vine or Mountain Fringe (Adhnnia ) is a climbing plant found scram- 
bling over shrubs and trees in the eastern and central states. It hears clusters of flowers 
opposite the compound leaves. Each flower has four white or pink petals which are 
united into a tube. 

Dutchman’s Breeches (Diccnira) is an unusual little flower, also of the eastern 
and central states ; the scientific name is compounded from two Greek words meaning 
two spurred, in reference to the two projecting petals which form the "breeches”. 
This flower is an inhabitant of rich woods where its stemless compact mass of fern- 
like leaves often hides the flowering stalks with their pendant white and yellow flow- 
ers. The Western Bleeding Heart is a Pacific coast species, found in shady wood?, 
with flowering stems a foot or more in height hearing rose-purple flowers with par- 
tially fused petals. Squirrel Corn is a northeastern species extending west to Kansas, 
so named because of the little tubers which resemble grains of corn. The heart shaped 
corolla of each flower is white, tipped with rose. The Bleeding Heart of our gardens is 
a species coming originally from Japan and introduced to England in the middle of 
the last century. The deep pink flowers have a heart -si laped corolla with white inner 
petals. 

Corydalis ( Corydalis) is the Greek name for the crested lark and is appropriately 
applied to this dainty flower with the single spur of the corolla twisted to form a crest 
above the rest of the flower. The Pale Corydalis, dweller on the rocky ledges of our 
eastern and central woodlands, is a delicate plant with branching stems hearing flow- 
ers which are rose-colored and tipped with yellow. The Golden Corydalis of the west- 
ern as well as the eastern states has orange-yellow flowers. 

Wild Fumitory (Funtaria) is an escaped European plant now found commonly in 
waste places from New England and Florida west to the Rocky Mountains. Tt is a low 
growing plant with the compound leaves typical of the family, bearing purplish flowers 
in clusters. Like the Corydalis, only one of the outer petals is spurred. 



CHAPTER XIX 



T jip:re are many plants which are designated as “weeds' 1 — a term of opprobrium 
applied vaguely to any annoying plant which insists upon growing where other 
plants are desired. Weeds are the persecuted members of the plant world; and like 
any persecuted race, they develop unusual powers of adaptation and survival. Many 
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plants, when introduced into a foreign country where there are none ol the natural 
enemies to keep them in check, may run wild and crowd out native or garden plants. 
Then they are considered weeds. If comes as a surprise to find that many of these, so - 
called weeds are really attractive plants with beautiful flowers. 

The Mustard Family ( Crucifcrac ) includes, perhaps, as high a percentage of weed 
plants as any other family excepting the grasses. It includes almost two thousand 
species of herbaceous plants of Europe. Asia and North America; many of them 
weeds, a few garden flowers, and some food plants. The wild flower species are such 
plants as Pepperwort, Penny Cress, Bladder Pod, Shepherd’s Purse, Rock Cress, 
Water Cress, Bitter Cress, Tooth wort. Crinkleroot, the Rockets, the Mustards and 
Wild Cabbage. The garden varieties are the well-known Sweet Alvssum, Candytuft, 
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Stock and Wallflower. Among the many edible plants in the Mustard Family we 
find Cabbage, Cauliflower, Kale, Brussels Sprouts, Mustard, Turnip, Radish, and 
Horseradish. The various species are often more conspicuous because of their odd- 
shaped pods than for their unexciting flowers. The flower, however, is quite charac- 
teristic of the family, consisting of four petals, narrowed at the base, arranged in the 
form of a cross, alternate with the sepals. This arrangement of the petals in a cross 
explains the scientific name of the family, which means “cross-hearer”. '1 lie flowers 
are usually borne in loose open clusters. 

Pepper Grass or Pcpperwort ( Lcpidium ) is a weed of roadside** and waste places 
with entire or compound leaves and clusters of small white, red or yellow flowers; 
the fruit is a flattened and winged pod. Garden Cress, a related species introduced 
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Shepherd's Purse, Hitter Cress ;md Water Cress. 


from Europe and cultivated as a salad plant, has escaped and sometimes is found 
growing wild. The Desert Alyssnm is a species of the southwestern deserts. 

Penny Cress or Wild Sweet Alyssnm {T/ilaspi ) is another European plant which 
has become naturalized, especially in our northern slates. It has undivided and often 
clasping leaves, and small white or purplish flowers in terminal bunches. 

Bladder Pocl (Lcsqttcrclla ) is a hairy, low-growing member of the family most 
of whose leaves are basal and whose flowers are usually yellow. The plant is easily 
recognized when fruiting by its inflated bladder-like seed pods. The western species 
arc plants of the mountains and deserts, the midwestern ones of dry plains and stony 
hillsides. 

Shepherd's Purse ( Capsclla ) is a slender little plant known to all school children 
because of the peculiar triangular pods; the scientific name comes from the Latin, 
meaning “little box”. The flowers are small arid white, borne in clusters. Introduced 
from Europe, it has become a common roadside and garden weed. 

Rock Cress or Wild Candytuft (Arabis) is a large genus of small flowered plants, 
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many of which arc considered weeds. The flowers, in terminal or axillary clusters, 
have petals which arc usually white, though yellow, pink and purple varieties occur. 
The Rock Cresses are especially abundant in the prairie region, where seventeen spe- 
cies are found. The western species thrive on stony mountain slopes and in rocky 
canyons ; some, of them are prized as rock garden and alpine plants. The pods are 
elongated and flattened, sometimes sickle-shaped as in the species known as Sickle 
Pod. 

The Bitter Cress or Bulbous Cress ( Cardaminc ) is one of the aquatically inclined 
members of the Mustard Family, growing in wet woods and meadows: the stout 
stems bear entire or compound leaves and fairly large flowers which are white or 
purple in color. In autumn they produce elongated pods which spring open to disperse 
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the seeds. The edible Water Cress (R or ip pa) is ail aquatic plant with floating or 
creeping steins and fleshy leaves; it is a native of Europe and Asia, hut is frequently 
found growing wild in slow streams and springs. 

Sea Rocket i Cak 'd c ) is the seashore representative of the family. It is a bushy 
succulent plant found along both the Atlantic and Pacific seacoasts and along the 
shores of the Great Lakes. The fleshy sterns bear lobed leaves, purplish or white 
clustered flowers, and short two-jointed pods. The Prairie Rocket (Cheirinia) of 
the dry pkiins and hills of the midwestern states hears large yellow or brown flowers 
in terminal clusters. 

Two of the attractive wild flowers in the Mustard Family arc Tooth wort and 
Crinkleroot, both species of the same genus ( Dcntaria). Tooth wort has compound 
leaves, each divided into narrow toothed segments, and a small terminal duster of 
white (sometimes purplish) flowers which are large compared with the flowers of 
most of the Mustards. Toothwort is common in the moist w’oods from the Atlantic 
coast to Minnesota. Crinkleroot has fewer flowers, usually white or pink, and borne 
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at tlit* tip of a stem which projects beyond the pair of thrcc-lobed leaves , its range is 
alj* ml that of tht loothwort 

I he Hedge Must aids (Sisymbrium ) include sonic European species which ha\e 
lx come noxious weeds, they grow 111 bushy dumps and have small yellow 7 flowers 
One species of the ai lei plains breaks loose and is tumbled alemg by- the wind until it 
finds a icsting place whete soon new Mustaul plants appeal Such Tumble-weeds, of 
this and other specie s, are common sights along the open sti etclus of the southwest 
and midwest, when the closely branched masses collect against fences and lailioacl 
embankments W'ld Mustaidoi Charlock (Raf'luimts) is a common' w r ecd naturalized 
tiom Europe, with familiar while or y c. How flowers , it is consideud one of the worst 
weeds in the giainfielels of the midwest 
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Wild Cabbage (C aulanlhus) includes a do /in species with clasping stem leaves 
and white, purplt, 01 yellow floweis, often with ciisped petals 'they grow on dry 
slopes and stony land in the western states fiom California to Ai izona and l tah One 
species know n as Desert C andle, produces stout hollow , vcllow ish stems, tippe cl w ith 
floweis consisting of purple sepals and white petals 

Garden floweis of the Mustard Family are few Sweet Alyssuin (Alyssmn) is a 
low, densely flow end plant native to Europe and the Mcditenanran region, popular 
as a rock gaiden plant The linear leaves are pointed and often gray -green in color , 
there is an abundance of small white floweis in heads or bunches Each flowei is 
white or yellowish, delicately honey scented In many states Alyssum has escaped 
and become a wild flower thriving in stony and dry habitats spurned by most native 
plants. St<x'k or Gilliflower ( Matthwla ) has many species native to the Old Woilcl 
and Austiaha, all being herbaceous' plants w F ith stiff hairy steins and flowei s collected 
in a dense terminal mass The flowers are purple or white, and sweetly scented Wall- 
flower ( Cheiranthus ) has several species native to western North America found in 
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B.C. ; Radishes were grown at the time of Christ ; and even Parsnips and Horseradish 
have been grown as food plants for some thousand years. 

Other species of Jirassica are known as Turnip and Mustard. Turnip plants de- 
velop a fleshy root, packed with stored food ; the color of the flesh is usually white or 
pale yellow. It* origin is uncertain, hut it most likely was a native of Europe or western 
Asia. Black Mustard, a native of Europe and Asia, is a tall plant with yellow 
flowers; the brown seeds are ground up in making the common table mustard. The 
leafy parts are sometimes used as a garnish or salad green. A related species has 
established itself as a common wild flower, the masses of yellow flowers being common 
sights in many stales. In the Southwest the Wild Mustard is sowed over burned 
mountainous areas to help keep the soil in place. 

The Radish ( Raphauus) is found in the temperate regions of the Old World. In- 
troduced as a garden vegetable by early Americans, it has become natmali/.ed as a 
wayside weed, often with surprisingly attractive white or purple flowers and a 
beaked pod for fruit. It is one of the few European plants to have become introduced 
into Chinese and Japanese gardens. There are many edible varieties, varying from 
turnip-shaped roots to long slender ones, and in various colors from white to red. 

Horseradish (Armoracia) is another European genus which has become an 
American garden \egetablc. The white fleshy r«»ot is grated, sometimes mixed with 
v inegar, and used as a condiment. 
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Plants 


I T js a well-known journalistic aphorism that when a dog biles a man. no one is 
particularly interested, hut when a man bite.-, a clog — that is news. After the same 
line of reasoning, when an animal eats a plant it is merely the usual arrangement in 
nature, hut when a plant catches and devours an animal, that is a newsworthy re- 
versal of affairs. 

We have seen that green plants are able to manufacture their organic food *e- 
(juirements out of sunlight, air, water and a few minerals. There are some five hun- 
dred different kinds of plants which, though green and perfectly capable of manufac- 
turing their own food, have fashioned their leaves into unique traps for the capture 
of insects and other small animals. More remarkable still, some of these carnivorous 
plants have glands which secrete a digestive juice so that the animal remains are 
actually digested and absorbed in much the same manner as in the human digestive 
tract. This fantastic ability of certain plants to catch and devour animals has led to 
many lurid stories of the dangerous man-eating plants (usually purported to he in 
some out-of-the-way tropical jungle ) which catch hold of the feet of unwary travellers, 
hold them fast until they die of starvation, and then feed upon their carcasses. Un- 
fortunately for these entertaining stories, all the carnivorous plants arc small — and 
the largest animals caught in their traps are dragonflies or small frogs. More fre- 
quently the victims are ants, beetles, flies, gnats, worms, various crustaceans and 
larvae 4 . 

Most of the carnivorous plants arc found in live families of I)icot Angiosperms. 
The Bladderwort Family includes common aquatic and amphibious plants such as 
the Bladderwort and Butlenvort. There are three different families of Pitcher Plants. 
One family includes the common Pitcher Plants of the swamps and hogs of eastern 
United States, California and Guiana. Another family includes a single species of 
Pitcher Plants found in the Australian Bogs. And in the tropics there is a family of 
climbing Pitcher Plants with elaborate and brightly-colored pitchers for catching 
animal food. The most highly developed of all the carnivorous plants arc found in 
the Sun Dew Family, among whose members we find many with clever devices for 
trapping small organisms; most remarkable of these is the Venus Fly Trap. This 
family is widely distributed through the United States, Australia, Europe, Asia and 
Africa. 
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T II F. RLADDERWORT FAMILY 

The Bladderwort Family ( Lcniibulariaccac ) is a small one of only two genera of 
aquatic and terrestrial plants. The Bladderwort ( Utriculark ) is a plant with sub- 
merged, floating leaves and stems. The leaves are finely divided iuto fern-like seg- 
ments which gives a delicate appearance to the compact masses of foliage on their long 
sinuous stems. In addition to the ordinary green leaves there are a number of small 
spherical bladders which act as the animal traps. The bright yellow (lowers are borne 
on tall slender stems which rise above t he water ; each flower has a two-lobed calyx 
and a two-lipped corolla. Bladderworts live in the shallow water of roadside pools, 
small ponds and swamps — wherever there is an abundance of minute larvae, crusta- 
ceans, small worms and protozoa. Each of the pale green bladders of the Bladderwort 
is flattened on the bottom, where there is a small opening surrounded by a mass of 
stiff bristles. Closing the opening from the inside is a delicate trap door, a flap of 
tissue hinged on the inside and closing against the doorway. A small larva, pursued 
by a minnow, frantically rushing for a place of safety, can swim freely through the 
bristles around the opening into the bladder, while the same bristles repel the larger 
animal. Bushing against the Irap dour, perhaps b\ chance, the larva gets inside of the 
bladder : once there be finds himself in a death chamber already containing other small 
animals similarly trapped. When they push against the door from the inside, il can 
not open. Eventually the larva and its neighbors die and their bodies decompose to 
form a nitrogenous food for the plant. J .ining the cavity are a great number of special 
digestive cells which absorb the animal food and pass it along through the plant 
tissues for their use. That such a perfect mechanical trap should he developed front 
ordinary foliage parts of a plant is one of the marvels of plant evolution. 

The Butlerwort (Pintjuit ». '•» > has a basal rosette of long narrow leaves from the 
center of which erect stalks grow up to he capped hv )el1ow, purple or violet flowers 
with a five-lobed calyx and a spurred c* rolla. JUitterworts grow on moist soil in the 
pinolands and shallow water pools from Vermont to tin coastal plain ( where they arc 
most common ) and west to Minnesota; they are mure terrestrial plants than the. 
Bladderworts. The slender tapering leaves are in the form of a basal rosette, each 
leaf slightly hollowed like a trough with the surface covered hv a great number of 
hair-like stalked glands. The top of each gland is moist with a sticky substance which 
is fatal to any small insect which alights upon the leaf. The contact of the insect's body 
stimulates the glands to secrete an extra amount of the mucilaginous material and as 
the insect struggles it becomes the more permanently trapped on this living ilv paper. 
Sometimes the leaf margin curls over the victim, thus aiding in his capture. When the 
insect dies its body is acted upon by an acid digestive juice secreted by other leaf 
glands; and after a process very much like animal digestion the soluble nitrogenous 
material is absorbed by the leaf. Not only animals, hut such plant substances as 
pollen grains and bits of vegetation are digested if they become entangled with the 
sticky hairs. The digestive action of the Buttcrwort leaf has been used for centuries 
by Laplanders in making a junket-like food out of milk which is poured over the 
leaves. 
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The various families of Pitcher Plants art characterized hy hollow, tubular leases 
which look like pitclius, urns or goblets 1 he common American family (San cue- 
ntaccac) includes both eastern and western species The eastern Pitcher Plant (Sar- 
racenia ) — also called Frog ] tonne t and Hog Bugle — has a basal losette of ‘pitches ’ 
which lorm compact clumps among the mosses of bogs and swamps, each 4 pitcher” 
has a wing-like ridge running lengthwise and a flaimg mouth, the whole being a 
mottled gid'n and brownish-purple with led veins 1 he flow ers m e purple- red with 
five sepals and five petals, the expanded top of the pistil forming a conspicuous 
shield oi cap o\cr the center of the flower 'l he con esponding Pacific coast species 
(/ iarhnqtonia) is a plant of similar appearance, but slight h 11101c slender and with 
a hood over the top of the •‘pitcher” Kacli of the colorful pitclicr-hkc leaves is m le- 
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ality a death tiap for small insects About the mouth of the pitchci special cells seuete 
a honey-hke nectar which attiacts eiawling and flying insects \nts crawl up the 
outside of the pitcher, locking for the nee tar , once at the lip of the pitcher, they keep 
on climbing down the inside But their descent is more tapid than expected, for the 
inside is lined with close rows of sliaip spines which point dovvnwaids and make a 
shppciy sin face , the ants find themselves suddenly in a pool of liquid — chiefly rain- 
water — winch accumulates m the bottom of the pitchers When they struggle to climb 
out, the downward pointing spines make escape practically impossible After they 
drown, the insects are exposed to the action of bacteria found in the water, the de- 
composed remains are absorbed by the cel Is lining the pitcher wall 

The tropical Pitcher Plants ( N epenthaceae ) arc all species of a single genu* 
(Nepenthes) When young, the plants look like oidmaiy Pitcher Plants with a basal 
rosette of tubular leaves But later growth gives rise to a sturdy vine which climb' 
over the shrubs and trees of the jungle From tins climbing stem there develop leave- 
each one showing a remarkable division of labor within itself Each leaf consists of 
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Tropical Pitcher Plant (upper left); Common Pilcher Plant {.lower left); Aus- 
tralian Pitcher Plant ( riyhi ). Drawing by R. M. Blanchard. 
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three parts : first there is a flattened and expanded blade which is green and functions 
a^ a normal leaf ; the tip of this forms a graceful pendant pitcher as brilliantly colored 
as a tropical flower in various shades of yellow, green, purple or blue while the 
margin is often blood red and the interior of the pitcher a light blue; beyond the 
pitcher the leal continues as a coiled tendril which winds itself around the branches 
of other plants. At a distance the pitchers give the impression of flowers. As an 
added lure for insects, the)' often produce a honey-like substance in such quan- 
tities around the run of the pitcher that this part of the plant drips and glitters with 
the sugary juice which is a bait for the unsuspecting victim. Flying or crawling in- 
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Sun Dew, general hal:it and leaf with glandular hairs closing over insect (upper 
r'niht ), nnsti mutated leaf timer rif/ht). Drawing l>y R. M. Blanchard. 


sects, venturing beyond the rim of the pitcher, find within a waxy surface down 
which they slide into a pool of liquid secreted by the glandular cells of the leaf ; climb- 
ing back up the slippery sleep walls is impossible, and flying insects find the rim 
armed with curved downward pointing teeth which check their flight. After the 
insect has drowned, the body is speedily acted upon by the acid digestive juice in 
the water, and the nitrogenous food absorbed by the cells lining the cavity. 

The Pitcher Plant family of Australia ( Cephalotaccac ) also includes but a single 
genus ( Cephalotits ). There are two kinds of leaves in the basal rosette so typical of 
these carnivorous plants; the upper leaves are ordinary foliage leaves, while the 
lower ones are modified to form stout pitchers rimmed with teetli and covered by 
a lid which is brightly colored like a flower. Ants arc particularly common victims in 
the pools within these pitchers. 
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THE SUN D E W K A M I L Y 

The Sun Dew Family ( Prosentceac ) includes eighty species, of which the most 
common forms are the Sun Dew, the Flycatcher and the Venus Fly Trap. The Sun 
Dew (Proscra) is a small plant with a basal rosette of circular flattened leaves which 
generally lie flat on the ground. The leaves have a glistening red appearance because 
of the many red-stalked hairs on the surface, each hair in reality a gland tipped with 
a drop of secreted mucilage. The glistening effect gives the impression of a dew- 
covered plant, explaining the common name as well as the scientific one — which is 
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the Greek term for “dewy”. Sun Dews occur on damp, mossy ground in practically 
all of our states. Small pink or white flowers are borne in a terminal cluster on long 
stems arising from the center of the basal mass of leaves. Each flower has four to 
eight sepals and the same number of petals. Each circular leaf, about the size of a 
small coin, looks like a little pincushion as it lies innocently enough amid the towering 
grasses which surround it. A gnat or a fly, alighting in the hope of getting some 
sweet nectar, finds its feet stuck fast to the glandular hairs; the more the insect 
struggles, the more the glands are stimulated to secrete the mucilage. At the same 
time, neighboring hairs of the littIc 4 pincushion bend towards the spot where the 
insect is trapped and hold him even more securely in place. The sticky material soon 
covers the insect’s body and it dies by suffocation. Hits ol meat or other nitrogenous 
matter placed upon the hairs of a Sun Dew stimulate it in the same fashion. Now an 
acid digestive juice is also secreted, acting upon the remains of the insect so that in 
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a few days nothing is left but the indigestible residue winch the plant can not absorb 
Over a dozen insects, m vanous stages of capture and disintegration, can often be 
seen on a single leaf, midges, gnats, ants flies, hectics and an occasional dragonfl} 
are the usual victims The most mtc testing aspect of the Sun Dew's beha\ior arc the 
activities analogous to a simple animal icfltx action — the leccption of a stimulus and 
the transmission of the impulse to a point wheie actnity takes place 1 here is the 
transmission of an impulse from the region of hairs where the insect is caught to the 
more distant hairs which bend in that direction and cooperate in the capture It has 
been found that the glandular hairs aie moie sensitive to tactile stimuli than the cells 
of the human tongue 

The Flycatcher ( Drosophyllmn ) of Portugal and Moiocco is one of the few 
carnivoious plants which live in dry iocky situations T lie. leaves are narrow and 
grass-like with a gioovecl upper surface Numerous reddish mucilaginous gland** 
cover the leaves with glittering heads of secretion \n insect, once alighting upon the 
leaf, soon finds Ins legs entangled with the sticky glaudulai substance , as 11 crawls 
along the leaf it accumulates moi t and moi c of t lie inue llage so that it is soon sme at c d 
with it and unable to move Other glands produce the digestive j me c which bungs 
about the decomposition of the insect's body prioi to its ahsoiplion by the plant Tlu 
sight of this plant, its twisted leaves corned with dead and civ mg insects glued to its 
surface is a lm men able c xpei ie iuc 

But most dramatic of all is the behavior of the \ enus Fly Trap, a plant which 
seems to do cveivtl ung but think v\ hen it capture sits picy \ enus Hv Tiap {Ptomua) 
is a small plant of sandy hogs and pinclands of th^Xaiolinas sometimes found m 
the neighboring states to the north and south The highly specialized leaves arc m 
the foim of a basal rose ttc many of tlu 1c a\ t s King flat on the ground Each h rf con- 
sists of a nairow r portion at the base, which functions as an oidinaiv guen leal , 1><- 
yonel this the leaf is constricted to the midith, and tlun expanded again to foim a 
broad terminal portion This terminal part of the leaf is in two halves capable of 
closing together w ith the miduh as the hinge , the margin of each half is edged with 
sharp teeth, and in the center of each aie lluee short stiff spines When an insect 
chances to step on these central spine s it “spt mgs” the ti ap , mime cliatc !v tin impulse 
is sent to the midrib region and the leaf closes up m the same fashion as one close's 
an open hook This takes place rapidly enough to catch the msec t often m ten seconds 
As the tw r o halves close the marginal teeth mtc t lock making escape difficult 1 he pre s- 
sureof the two parts of the leaf trap is enough to e i ush soft hodiecl insects Glands along 
the surface of the k'af secrete the usual mucilaginous and digestive juices which begin 
decomposition of the animal Ixxly preparaloiy to absorption After eight to iouiP'en 
days the leaf again opens and is ready for a new victim Suffocation takes place be- 
cause the trapped insect is covered with the liquid pouted out by the leaf glands 
There is a record of a small frog which vv as caught by a Venus Fly r T raj) — the largest 
animal which authentically has been caught by a carnivoious plant 

Such plants as the Butterwort, Sun Dew and Venus Fly Trap exhibit movements 
in the capture of small animals which is very unorthodox for a member of the plant 
kingdom Tt shows what a slight difference there is between the animal and plant 
kingdoms when certain activities considered to he prerogatives of animal life — such 
as movement and transmission of impulses analagous to nervous activity in animals 
— aie also found m a goodly number of plants, some of which have been described in 
this chapter. 




Pitcher Plants (Sarraccma purpurea ) have leaves and leaf petioles in the 
form of <rcct hollow pitchers which act as traps m catching small insects 
Hamilton, New York 
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THE VIOLET FAMILY 

O F all our early flowers, the violets are undoubtedly the best known and a favorite 
with all wild flower lovers. There are some three hundred species in the Violet 
Family ( Viuhiccac) . those of the temperate regions being small herlwiccnus plants, 
those of the tropics becoming shrubs and small trees. Two thirds of these are Violets 
( Viola ), represented in the United States by at least eighty different species. Violets 
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Birdsfoot Violet, original form of Pansy (renter), cultivated Pansy (rujht). 

are low-growing plants which group themselves in bunches, the flowers often growing 
from a dense mass of foliage. They are unusual in their flower structure and in many 
cases there are two kinds of flowers, sterile and fertile. Each of the conspicuous flowers, 
consisting of five sepals, five petals and five stamens, has the lower petal extending 
backwards to the stem as a spur or sac which gives the violet its characteristic shape. 
The lateral pair of petals are narrower than the upper pair, and two of the stamens have 
appendages which project back into the sac of the odd petal. These flowers are usually 
sterile. Other, less conspicuous, flowers are produced lower down among the leaves ; 
they bear rudimentary petals and are fertilized in the bud without the flower opening 
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and it is from these that seeds are produced. There are so many kinds of violets and 
they hybridize so readily that identifying them is a task for the trained botanist. How- 
ever we can recognize several species by their general habit; some are. stcmless and 
others arc leafy-stemmed, the color of the flower varies, as does the place where they 
grow. Violets are found in a wide range of habitats, from dry sandy plains to rich 
woods, wet meadows and swamps ; but usually any one species prefers only one of 
these situations. The same species range from the Atlantic coast to the Mississippi 
valley, but most of the species west of the Rocky Mountains are peculiar to that 
region. 

The stcmless violets are by far the most common ; among them arc plants with 



Rock Rose and lWiu Heather; lesion Flower. 

white or blue flowers. The 1 .a rge- leaved White Violet has rounded leaves among 
which the flowers, on stalks as long as the leaves, display their nodding white Iliads ; 
it is native to shaded moist woods such as are found from Maine to Tennessee and 
west to the plains. The Primrose-leaved Viola has white flowers; its leaves are 
narrow and wavy margined. This violet :i plant of sandy soil near the seacoast from 
New’ England to Florida. The only other common white-flowered and stemless violet 
is the Water Violet, a plant with long narrow’ leaves and flowers which have delicate 
purple stripes in the lower petals. The Water Violet, hiding its beauty in the bogs 
and marshes of the eastern states, has, like all the white violets, a strong sweet fra- 
grance. Another species, the Western White Violet, is found in the boggy meadows of 
all the Pacific coast states. 

The blue and purple stemless spepies are far loo numerous to describe in detail. 
They include the attractive lilac-blue Bird’s Foot Violet, recognized by its narrowly 
lobed leaves and its habit of growing in dry sandy woods : the Early Blue Violet with 
palmately lobed leaves, common in rich woods throughout all the eastern and central 
states; the Marsh Blue Violet, with large heart-shaped leaves and long-stemmed 
flowers, at home in the moist meadows and springy hollows of woods from Maine 



to Georgia and Wisconsin ; the Arrow-leaved Violet of moist fields and meadows 
of the northeastern states ; and the Western Blue Violet of wet places from California 
to British Columbia. 

The violets with branching, leafy stems grow to be much larger plants. One of 
the most beautiful of the eastern species is the Canada Violet, a robust plant with large 
white flowers ir the axils of the heart-shaped stem leaves. This violet is native to the 
forests of the East, from Maine to Alabama. The American Dog Violet is a blue- 
flowered long-stemmed species, partial to low shaded ground from the Atlantic states 
to Minnesota. The related Pacific coast violet, also with blue flowers, covers a wide 
range from California to Alaska and east to the Rocky Mountains. The Smooth 
Yellow Violet, or Wild Pansy, is found in the open woods of the Atlantic coast states 
inland to Texas. There are several western yellow violets, some found in damp 
grassy hollows at altitudes of eight thousand feet. The Johnny-jump-up or Wild 
Pansy is another western yellow violet with long branching stems. 

Many of these native violets are attractive flowers, and are often found in Ameri- 
can gardens. The parent species of the florist's varieties, however, is the Sweet Violet 
of Europe, Africa and Asia. Its flowers are a rich deep blue, though rose or white 
forms occasionally are seen. 

The most famous violet is the Pansy. The species which is the ancestor of this 
popular garden flower is the Wild Pansy, or Heartsease, common to the cooler peti - 
tions of Europe. This is a small-flowered violet with petals of three mixed colors — 
blue, white and yellow. Pansies are the oldest known English garden flower, being 
well established by the early seventeenth century. The variable coloring, of the open 
flowers, which look like little faces, makes them a bright and cheerful sight. The 
word “pansy" comes from the French “pcnsec” meaning thought, and, indirectly, a 
remembrance. After years of breeding experiments, the pansy growers have pro- 
duced many single colored varieties, chiefly yellow, white and purple; in addition 
to endless combinations of colors from purplish-black to blue, yellow and white. There 
are also large flowered varieties with flowers three inches in diameter. The best 
pansies were first grown in England and Scotland, where the cool moist climate was 
suited to their needs. But in more recent times Germany and France lead in the de- 
velopment of new varieties. 

Till! k O r K k O S E FAMILY 

The Rock Rose Family ( Cistaccac ) has but a few plants in our native flora; these 
are small shrubs and bushy plants with flowers in which the sepals are usually more 
persistent and last longer than the petals. In this family we find the Froslwecd or 
Rock Rose, the Pin weed, and Beach Heather. 

Frostwccd or Rockweed ( Ilclianthcmmn ) is a shrubby bush of dry soil and 
coastal sands ; several species are common in the eastern states, others in Florida and 
the Gulf States, and still others along the Pacific coast. The flowers are peculiar in 
that they open only once, since after a day of sunshine they lose their petals. Each 
flower consists of five large yellow petals. Like the violets there arc two kinds of 
flowers, large conspicuous ones and smaller ones usually without petals. 

Beach Heather (Hudsonia) is a spreading matted shrub, with small scale-like 
leaves, and frequently blue-gray in appearance. The flowers are numerous, small and 



The Canada Violet ( Viola canadensis ) is a robust plant with large white 
flu wcis in the axils of heart-shaped leaves. Hamilton, New York. 




bright yellow with five sepals and five petals. It is a plant of dry sandy soils along the 
Atlantic coast and sandy lake shores and pinclands west to the Dakotas. 

Pinweed ( Lcchea ) is an erect plant with minute, green or purple, flowers. There 
are over a dozen eastern species, most of them growing along the coastal plain ; a few 
thrive as far west as the prairie states. 

T H K I'ASSiO N F L O W E R FAMILY 

When the early Spanish and Italian travellers discovered a flower with blood-red 
fringe around the inside of the corolla, spike-like stamens surrounding a central 
pistil, and numerous other floral parts which to their imaginative minds looked like 
implements used in the crucifixion of Christ, they immediately named the plant Pas- 
sion Flower. The Passion Flower Family ( Passifl oraccac ) consists of herbaceous and 
climbing plants with bizarre flowers, restricted almost entirely to the American 
tropics, though a few species venture as far north as Pennsylvania. The showy 
flowers consist of five sepals united at their base, to form a spreading calyx, and five- 
petals attached to the sepals ; the coloring is very startling in pastel hues of lavender, 
yellow, green, blue and red. The corolla is fringed on the inside, around the stamens 
and pistil, with many hair-like filaments radiating towards the center of the flower. 

The Yellow Passion Flower ( Passi flora ) is a vine with greenish -yellow flowers 
found in the thickets of Florida and adjacent states, sometimes occurring as far west 
as Kansas and Texas. Another species, known as Maypop or Apricot Vine, is com- 
mon in the southeastern states and has more showy purple flowers and an edible 
yellowish fruit the size of a hen’s egg. 

The ornamental Passion Flowers arc prized for their extravagantly colored and 
constructed flowers ; they are derived from species native to Central America, Mexico 
and Brazil. There are also edible species, such as the Granadilla of Costa Rica and 
the Water Lemon of the British West Indies. These can be grown in the United 
States only in the wannest and most frost free portions of California and Florida. 

THE PAPAYA FAMILY 

The Papaya Family ( Caricaccac ) includes a few tropical and sub-tropical shrubs and 
trees with edible fruit. The main trunks are unbranched and stout, grow to a height 
of fifteen or twenty feet and are crowned at the top by a mass of large palmatcly 
compound leaves. The flowers (reddish or yellow) and fruits grow just beneath the 
leaf cluster; each fruit is melon-shaped and may weigh as much as fifteen pounds. 
The Papaya ( Carica ) is native to the hammocks and to the pinelands of southern 
Florida ; it is frequent on the Keys and through the Everglades. The fruits have a pink 
or yellow flesh and a muskmelon flavor. The papein of commerce is secured from the 
juice of papayas. 


THE BEGONIA FAMILY 

Some plants are cultivated because of their showy foliage, as well as for their flowers ; 
such are the Begonias. The Begonia Family ( Bvgoniaccae ) is one of succulent small 
plants and shrubs widely distributed through tropical America, Asia and Africa. 
The flowers are in clusters, each flower consisting of dissimilar petals, differing in 



CHAPTER XXII 



T UK SAX1FR A O E V A M I L V 

T here arc sonic seven hundred widely distributed small and shrubby plants in 
the Saxifrage Family ( Sa.vijnu/acau • ). Among them are the wild flowers Alum 
.Root, Milerwort, liaise? Miterwort. Woodland Slar, Grass of Parnassus and the 
Saxifrages; a few shrubs such as Mock Orange, Seringa, Hydrangea and IVutzia; 
and some plants with edible fruits as the Currants and Gooseberries. Tile flower of 
the Saxifrage Family has typically five sepals, five petals and usually five or ten sta- 
mens ; beneath the calyx and corolla the stem is enlarged to form a saucer-shaped or 
bell-shaped base to the flower. The fruit may be a juicy berry or a dry capsule. 

Ahun Root ( Hcuchcra ) is a rather stout stemmed plant with broad, shallowly 
lohed leaves, growing to a height of three feet. The small flowers — white, green, yel- 
low or purple in color — grow m terminal clusters. Aliun Root grows on dry rocky 
banks, and is found in the woods of most of our states from coast to coast. One 
species, native to New Mexico and Ari/ >ua, has bright rod flowers ; it is often found 
in gardens under the name of Coral Pells. 

Miterwort ( Mitclhx ) is a slender primly erect plant of rich woods in all our slates. 
A common eastern species has the leaves in a basal cluster, with two conspicuous 
stem leaves opposite each other, below the elongated terminal cluster of small white 
flowers. Each flower is shaped like a tiny bell with live fringed petals. The name is 
due to the cap-shaped form of the fruit -“nutella” meaning little cap. A closely re- 
lated genus. False Miterwort or Foamiiowcr ( Tiarclla ) is more restricted in its 
range, being found only in the rich rocky woods of New* England, south to the 
Carolinas and west to Minnesota ; a northwestern species ranges from northern Cali- 
fornia to Washington. The flowers of False Miterwort are borne in a slender ter- 
minal spike, both the sepals and petals being white. The petals are not fringed as they 
are in the Miterwort. 

Grass of Parnassus ( Parnassia ) — named for the famed Mount Parnassus — is a 
plant of swamps, wet meadows and riverbanks, common to the states east of the Mis- 
sissippi River ; a few species are known from the mountain meadows of the Pacific 
coast states. The small oval leaves form a basal cluster from which arise the tall 
flowering stalks, bearing rather large white flowers, each with five sepals and five 
white petals veined with green. 
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Prairie Star or Woodland Star (Lilhophragma) is a plant found in dry lucky 
places of our midwest ern states and on grassy mountain slopes of the Pacific coast. 
Each flower of the terminal cluster has the hell-shaped appearance characteristic of 
so many members of the Saxifrage Family; the petals are white or pink, usually 
fringed. 

There are at least several hundred species of Saxifrages ( Saxifraga ) found in 
temperate regions, some of them prized as ruck garden and border plants. The name 
means “rock-breaker", interpreted as meaning either that they grow in rocky crevices 
which they seem to have broken open in gaining a foothold, or. that they were once 




SAXIFRAGACRAE 
Grass of Parnassus and Alum Root. 

considered a cure for gall stones. Saxifrages, for the most part, are low-growing rock 
plants with a dwarf habit and leaves in basal rosettes. The flowers are produced on 
long stalks, in terminal clusters, each with a five-lobed calyx and live entire, white 
petals. Many of the species perch in inaccessible crevices and on the ledges of rocky 
cliffs. Various species are common in all parts of the United States. 

The Mock Orange, or Wild Syringa, ( Philadclphus — a name given to it by Lin- 
naeus for no obvious reason) is a deciduous shrub with oval-pointed leaves and 
snowy white fragrant flowers. Some thirty species are found in North America and 
Asia, the tallest growing to a height of twenty feet. Unfortunately the scientific name 
for Lilac is Syringa , leading to some confusion in referring to these two flowering 
shrubs. The Mock Orange flowers have four calyx lobes and four petals ; it ranges 




Mitcrwort ( Mitclla (Uphylla) is a slender and primly erect plant of rkli 
woodlands, with terminal clusters of small white flowers. Hamilton, New 
York. Photograph by O. B. Stanley. 
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through the mountains of the east from Virginia to Florida. Another species occurs 
in the rocky mountains of the southwestern states, and on the wet hillsides of the 
Northwest. The cultivated Syringa comes from Armenia and southern Europe; it 
often escapes, and is found naturalized in some of the midwestern states. 

Hydrangea ( Hydrangea ) is another deciduous shrub of the Saxifrage Family 
with conspicuous masses of flowers, often in dense heads. Our native species are 
found along river banks and in the woods of the southern coastal plain states, being 
most common from the Carolinas to Louisiana. There are four to ten sepals and 



SAXIFRAGACKAK 

Saxifrage and Syringa {upper riffht), Hydrangea ( lower rit/ht). 


petals, the latter varying in color from white to pink and blue. The garden Hydrangea 
with its large showy flow'er heads, common as a lawn shrub in the northeastern states, 
is a species native to China and Japan. 

Deutzia {Dent da) is a related ornamental .shrub with showy white or bluish 
flowers, usually with five petals, in an open cluster. It has been introduced from 
Asia and Mexico. 

The only member of the Saxifrage Family that is of any economic importance is 
the Currant and Gooseberry genus ( Ribes ) of which there are many native species 
in various parts of the United States. These are bushy plants, some with prickly 
stems, common to north temperate regions. The scientific name comes from the old 
Arabic term for the edible berry. The flowers, usually in clusters, are small, white or 




False Milerwort ( Tiarclla cordifolia) is a member of the Saxifrage Fam- 
ily found in rich or rocky eastern woodlands. Hamilton, New York. 
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yellow , w r ith five small petals and colored sepals Currant and Gooseberries are crop 
plants only in the cooler paits of the United States The Golden Currant of our 
western states is a native bushy plant with yellow flowers, often giown as an orna- 
mental shuib The most southern species appeals in the Blue Ridge Mountains of 
North Caiohna Most of the varieties are found in the New England and noith cen- 
tral states A few speeies are of importance since tiny act as alternate hosts for the 
White Pine Blister Rust fungus t and in regions of infection the wild speeies of Riber 
have to he eiadieated '1 he garden \aneties producing the edible currants aie usually r 
the Red Curiant of western Europe and the Black Curiant fiten Euiope and Asia 



Red Currmt i/r/7), lulnt and sution of Jlnwir, Cinoscbuij ilnuu (tippi r 
right) and Golden Currant (town light) 


The Gooschcriy is a pnckly'-stemiiied sp(ci( s fiom Tun opt and noitln in Afnea Many r 
native (ioosc bei ru s ai< found in the Atlantic mast stales, the prairie states and in the 
mountainous areas of the Pacific coast 

T II L \\ n ( II II A / I I TAMILY 

The Witch Ila/el Family ( Hamamehdaccac ) includes a few f shrubs and ticcs common 
to the eastern and central states , there are about fifty speues found m North Auk rua, 
Asia and South Afnea Our native lepresentalivcs of the family aie the Witch Hazel 
and the Swee't Gum 

Many a peison, wandering through the eastern woods in 1 ite October or early 
November, has been suipuscd to find a small tree covered with its blight yellow 
flowers at this unseasonable time This autumnal flowering habit of one Witch Hazel 
( Ilamamchs ) sets it apart from most plants Witch lla/el species are small trees of 
forest margins and sticam hanks, found from New England southward to Florida 
and west to Minnesota The leaves are small and oval The flowers consist ot four 
twisted, narrow ribbon-like petals, bright yellow in color, and a small four-parted 
brown calyx. These little flowers form vheery spots in the otherwise drab and leafless 




Sycamores ( Platunus occidentals) arc conspicuous trees because of their 
spotted trunks, marked with bleached and whitened areas where the outer 
hark has fallen away. Claremont, California. 
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eastern woodlands. The astringent character of the bark and leaves makes it useful 
in preparing various extracts. 

The Sweet Clum ( Liquidcmbar ) is one of the large forest trees of the Atlantic 
coast, old specimens being over a hundred feet in height ; unusually large, venerable 
specimens are found in the Florida hammocks. The rather fragrant juice of the twigs 
is responsible for the name; “liquidus" meaning fluid and “amliar” the Arabic term 
for amber. The Sweet Gum leaves are palmately lobed and the flowers, lacking petals, 
are grouped in small clusters. The heavy hard wood is close-grained and suitable for 
various building purposes and for cabinet making. 



HAVAMKiJDACF \K 
Witch Hazel and Sweet Ginn. 


T li K S Y <* A M 0 K E F A M ] I. Y 

The Sycamore Family ( Platanaccac ) is a small family with one common genus, the 
Plane Tree ( Platanus ) which is also known as the Buttonball and the Sycamore. 
This is a widely distributed American tree found throughout the states wherever there 
is sufficient water for woody growth. Tt is a characteristic tree of low wet ground and 
river valleys. The. southwestern species is the common tree in arid canyons and 
washes even though water is in them only for a few weeks in the year. These trees 
have conspicuous bleached and whitened areas on the trunk where the outer dark hark 
has peeled or checkered off to leave the lighter under bark. Tn the southwest, in winter, 
the leafless limbs display great numbers of compact green “balls'* of Mistletoe which 
live parasitically upon the trees. The leaves of the Sycamore arc broad, large and 
palmatcly lobed ; the inconspicuous flowers form a rounded fruit which is really a 
ball of closely packed nuts, each of the latter Ix'ing the true fruit. 

THE ORPINE FA M ILY 

Certain families of flowering plants have adapted themselves for a life in alpine or 
rocky dry regions by developing thick succulent leaves which act as storehouses of 
water. The Fig Marigolds were such a family, related to the Pinks. Another family 




Lne Forevers (I chcvcna) form grav-tfreen rosettes which cling to the 
virtual face of rock} chfts in their native haunt* in Mexico Ensenada, 
Mexico 
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and as a potted plant Live Forever, native to Europe and Siberia, is an erect garden 
plant with toothed leaves and numerous pink or white flowers 

Rivei Lcch (Tillava strum) is the sole member of the family common to damp or 
w r ct places , it is a small annual plant living in water or on mud, wutli opposite ellip- 
tical leaves and greenish-white flowei s growing singly m the axils of the leaves 

The Roseroot ( Rhodwla ) is a cliff inhabiting plant with comparatively thin 
elliptical leaves, a woody rootstock and jellow, purple or gieen flowers growing m 
a dense terminal cluster Species aie found along the coastal cliffs of Maine, in the 
Blue Ridge Mountains and among the Sierra Nevadas 

Among the better known succulent plants under cultivation an the House Lcck 
and Hen and Chickens ( Stmpcrvivnm — which means “living foi ever’*) Sixtv spe- 
cies are found in the mountainous parts of the Old Woilcl The plants fotm compact 
rosettes of stemless fleshy leaves, often spotted wntli red tow nds the tip Fiom the 
rosette of thick leaves an eicct flowering stalk produces flowers gcnci.ilh m some 
shade of yellow or rosc-pui pic Each flowei has six sepals and six petals, thus dif- 
fering fioiu the four and five parted flowers of tlu related Oi pines In the Hen and 
t liukcns the young plants develop as rosettes fiom the stem of the patent and cluste t 
about its base, but they are loosely attached and easily scpaiate i oiling off to root 
and grow by themselves Various cultivated vanctics come from \uxttia Russia 
and the Orient 

Stemlcsx losettes of thick succulent leaves are also characteristic ol the Live 
Forcvers (HiJmuna — named for the gieat Mexican botanical aitist A believe i- 
1 1a ) These New World count ei parts of the Scmpcrinvvms, are found only in Mexico, 
southwestern l nited States and Central Amenca Then grav-grecn rosettes form a 
striking contrast to the reddish-brown vertical cliffs on which many ot the span s 
seem to cling so precariously Over a dozen species aie found m ruckv canyons and <m 
stony slopes of southern California The yellow or red flowets are home m tcimmal 
clusters on tall flowering stalks 

The Jade Plant (Cta&utla ) owes its scientific name to the Latin trim fot “lluck- 
lsh", applied to the fleshy leaves It is native to southern Afnca and Asia, and is eulti- 
vated as a gicenhousc or pot plant because of the foliage, which is often made up of 
thick leaves of unusual shape The flowers aie small and usuall> white, rose-pink or 
yellow 

Most flowering plants rely only upon seeds as the method of reproduction There- 
foie the Life Plant or Live Leaf ( Hryophyllinn ) is most unusual m having a second 
method as well 1 he scientific name means “sprouting leaf” and is aptly applied to 
this strange plant of ttopical America, Asia and Madagascar Any one of the slightly 
fleshy, lobed leaves, falling to the ground, is able to produce young plants from the 
notches along its maigin Tiny buds appear at each notch m the leaf, soon become 
young plants attached to the edge of the leaf After these root themselves m the 
earth they become self-sustaining and start a new generation The Life Plant is grown 
because of this foliage peculiarity rather than for the purplish-green pendant flowers. 
It has become naturalized in the hammocks and waste places of Florida. 



CHAPTER XXI Ii 



T here are only tivi i other families of flowering plants (the Graces ami the Roses ) 
which have contributed as many useful species as has the 1 Va Family ; and there 
are few families with more members. The Pea Family ( l.ctjuminosac ) includes some 
twelve thousand species distributed throughout the temperate anti suh-tropical re- 
gions of the world, and adapted to a variety of habitats from seashores and eastern 



LKGUM1XOSAK 

Lupine, Wild Indigo and Ratlk-lxix. 


woodlands to deserts and rocky canyons. Many of them arc particularly abundant in 
the grassland areas of our central states. Among the members of the Pea Family are 
many common wild and cultivated flowers, a goodly number of shrubs and trees, 
and important food and forage planft. Few families are as easy to recognize ; for a 
typical representative of the Pea Family lias compound leaves, an irregular butterfly- 
like flower and a pod for fruit. In most species, the calyx is tubular, the two uppermost ■ 
segments united and the three lower forming a lip. The corolla usually consists of 
five petals, the uppermost being large and conspicuous, the two lateral ones smaller 
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with narrowed bases, and the two lowermost united to form an upturned keel. Excep- 
tions are found in the flowers of the Acacias and Mimosas. The compound leaves are 
of two types ; in one, known as a palmately compound leaf, the leaflets radiate out 
from the central stalk like the fingers of a hand. In the other, or pinnately compound 
leaf, the leaflets are arranged on either side of the mid-stalk resulting in a feathery 
foliage spray. 

Wild flowers, without representatives in our flower or vegetable gardens, include 
the Partridge Pea, Wild Senna, Wild indigo, Coal’s kue, Kattlcbox, Cnmndnut, 



LKGUMINOSAK 

Gnat's Kuo, llog Peanut :m<l Ked Oout. 


Hog Peanut, Wild Bean. Wild Licorice. Sweet Clover. Push Clover, Prairie Turnip, 
Prairie Hover, the Trefoils and Lncoweed. 

Flowers and herbaceous species which have become of importance as ornamentals 
or food plants include the Lupines, Vetches, Wistaria, Alfalfa, the Ckncrs, the Peas, 
Beans and Peanut. 

The shrub and tree members of the family arc the Kedbud, Locusts, Coffee Tree, 
Yellow Wood, Wild Tamarind, Mesquite, Desert Fromvood, Smoke Tree, Palo Verde 
and Cat’s Claw. 


W 1 T, 1) F L o W K R S 0 F T H F I' F. A F A M I L V 

The Partridge Pea ( Chamaccrista ) is sometimes termed the Wild Sensitive Plant 
because the pinnate leaves, with twelve to forty small leaflets, are sensitive to the 
touch somewhat like those of the Sensitive Plant ( M imosa ) . It is a low-growing plant 
of dry sandy soils occurring in all of the eastern states ; the yellow flowers are pro- 
duced in small clusters in the axils of the leaves. 

Wild Senna ( Cassia ) is a long stemmed plant with pinnately compound leaves, 
each of eight to twenty leaflets ; in the axil of the leaves are clusters of yellow flowers. 
The eastern species grows on moist ground, while a western representative thrives in 
the deserts of the Southwest. 




Crown Vetch ( Coronilla varta) is an Old World genus common in Amer- 
ican gardens and often found naturalized along roadsides. New York 
Botanical Garden. 
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Wild Indigo or Horsefly Weed ( Baptisia ) is a profusely branching, spreading 
plant of dry sandy habitats in the eastern and coastal plain states ; other species are 
native to the prairies. The compound leaves consist of only three leaflets; showy 
yellow flowers form dense terminal clusters. 

Goat’s Rue and the Hoary Peas ( T ephrosia) are chiefly confined to the eastern and 
southern states. Goat’s Rue is also a plant of dry sandy soils from New England to 
Louisiana and Minnesota; it is character!* stical ly covered with fine silky hairs. The 
pinnately compound leaves are made up of nine to twenty-live leaflets, with the yel- 
low or red flowers clustered in a terminal mass. Fifteen or twenty *>thcr species, known 
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Bush Clover, Tick Trefoil and Locoweed. 


as Hoary Peas — with pink, purple, red or white flowers- -grow in the dry pinelands 
of the coastal plain. 

Rattlebox (C rot alaria ) is a peculiar member of the family, with an inflated pod 
in which the seeds rattle about ; “krotalon” is the Greek work for rattle. Most of the 
species arc found in the southeastern states ; a common form with simple leaves and 
yellow flowers grows in sandy soil along the coast from New England to Texas. 

There are three trailing and climbing genera common to the eastern portion of 
the United States, sometimes occurring as far west as Texas and Kansas. The Ground- 
nut or Wild Bean ( Apios ) is a plant of moist woodlands, with five to ten leaflets in 
each compound leaf and brownish-purple flowers in small clusters in the axils of the 
leaves. Hop Peanut ( Amphicarpa ) is a twining plant of similar moist woodlands ; each 
compound leaf is made up of only three oval leaflets, and the axillary clusters of flow- 
ers are white or purple. Trailing Wild Bean ( Strophostylcs ) prefers the more open 
sandy fields and thickets ; it too has a three-parted compound leaf, hut the flowers are 
greenish-purple., 

A widely distributed plant recognized by its thickened sweet roots and glandular- 
dotted leaves is Wild Licorice ( Glycyrrhiza ) which requires moist woods or rich 




The ashy-gray ourimes of the Smoke Tree (Doha spinosa) form filmv masses in the 
sun-baked washes of the Colorado Desert. Near Palm Springs. California. 
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clothing, we remove them and throw them away, little realizing that in doing so we 
are aiding the plants in their seed dispersal The Trefoils exemplify those plants which 
ha\e armed then fruits with barbed spines which fasten themselves to animals and are 
thus earned to new homes The pods bleak into triangular sections, each with its seed 
These plants ait herbs or vines of temperate and tropical America and Asia, with 
over twTnt)-fi\e species common to our central and western states The leaves are 
divided into three leaflets and the small i eddish-purple or white flowers are borne m 
loose clustci s 



I LGUMINOS \E 

KkIikv Hcan, plant .and fruit (It ft), lima Bean seed (center), Garden Pea 
(upper miht ), Sweet Pea (loKcr right) 

Loco\ve< (\ (. I strut) ulus) is a large genus of some five hundred species of plants, 
most abundant m western and central United States and Asia The Eastern Locowctd 
or Rattlebox grows in the Atlantic coast region and has pinnately compound leaves 
and crcam-coloied or greenish flowers in loose clusters Most of the Pacific coast 
species are plants of dry and arid regions, with rose, lavender, scarlet or white flowers 
and the usual pinnate leaves The Woolly Locoweed is one of the Prairie species with 
bright pui pie flow'ers 

1 OOD AKI) O R N \ M r N T A L PI ANTS 

The Lupines (Lupinus) are beautiful plants even though their name, derived from 
the Latin for "wolf”, indicates that these plants were once thought to rob the soil of 




The spherical golden-yellow flower clusters of Acacia trees ( Acacia ) are 
both colorful and decorative along the California streets in early spring. 
Pomona, California. 
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mineral food. There are three hundred species, most common in western United 
States. Mexico, South America, Africa and the Mediterranean region. The foliage is 
distinctive, each leaf being palmately compound with narrow leaflets. The showy 
flowers are grouped in dense erect spikes which rise gracefully above the more or less 
basal foliage. Lupines vary in color from the common blue or puiplc to red, white and 
yellow varieties. There is only one common species of Wild Lupine in the northeast- 
ern states ; it is a plant of sandy sunny habitats. The number of species increases as 



LEGUMINOSAK 

Peanut plant, showing habit of forcing the fruit underground. 


we go south or west ; there are six species along the coastal plain, nine on the prairies, 
and west of the Rocky Mountains we find two dozen native species. A natural wild 
flower show to which thousands make an annual Californian pilgrimage is the miles 
upon miles of Lupine covering the grassy slopes of the Bakersfield valley. The densely 
growing Lupines transform the count ry side into a great purple sea. Other western 
species thrive on sandy banks and in the deserts. There is even a Tree Lupine — a 
shrub five to ten feet high — in California, with fragrant yellow* flowers. Cultivated 
Lupines are common in gardens ; these are usually descendents of European species. 
The Yellow Lupine and the Blue Lupine come from southern Europe, while the 
White Lupine is native to Asia and Europe. 

Wistaria ( Wistaria ) commemorates the name of a famous American professor 
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of anatomy at the University of Pennsylvania — Caspar Wistar. Tt is a familiar shrub 
or vine with the compound leaves and pea-like flowers characteristic of the family ; two 
species are native to eastern United States and two others are found only in eastern 
Asia. Ihe Kentucky Wistaria, with light blue to purple flowers in pendant clusters, 
is found in the woods from Illinois southward ; the other native species, American 
Wistaria, lias lilac-tinted flowers and is found in lowlands from Virginia southward 
along the coast to Texas. Cultivated Wistaria?*, common as vims covering porches 
and trellises, are either the Japanese Wistaria or the Chinese Wistaria — plants native 
to the woods and stream banks of those two countries. 
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Scotch Broom (Cytisus) is a plant of the Old World which is commonly culti- 
vated especially in the Mnuhern states and California ; often there are three leaflets to 
each leaf, at other times only one — but the leaves are not as conspicuous as the stiff 
green broom-like stems which while still leafless produce the yellow pea-shaped 
flowers. Scotch Broom is a large shrub, sometimes growing to he a small tree. 

The Crown \ etch (Coronilla) is another Old World genus, common about the 
Mediterranean — a trailing plant with eleven to twenty-five leaflets in each compound 
leaf and pinkish white flowers in terminal dusters. This Vetch has become natural- 
ized in this country and is often found along roadsides and in waste places. The 
garden species are usually yellow- flowered. 

Alfalfa ( Medicago ) is a European member of the Pea Family which has become 
thoroughly naturalized in the United States. It originally grew wild in western Asia, 
and was known to the Greeks and Romans. It was brought into the United States 
from Mexico by the Spanish padres, and from California cultivation of alfalfa has 
spread eastward. Alfalfa has three-parted compound leaves and blue or purple flowers 
in a terminal cluster. Tt serves a double purpose, being buth an excellent forage plant, 
and a soil enricher (known to fanners as “green manure" ). Nitrogen- fixing bacteria 
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ll’ve m sidling** on the roots of Alfalfa, Peas and Beans, thus growing these plants 
means putting atmospheric nitrogen into the soil m the form of nitrates 

Tlu ic are few children who have not become familiar, probably unknowingly, 
with the Pea Family thiough a search for one of its common representatives — the 
Clover For some 1 cason a four-leafed Clover has been the symbol of good luck for 
centuries The common C lover ( Trifolium ) is so named because “tres folium” means 
three leaves, m rcfcicnce to the well known thrce-paited compound leaf The small 
flow r ers arc generally fragrant, and clustered in a dense head Three hundred species 
are scattered through the* north temperate zone, our native species being particularly 
abundant in the Midwest and Southeast, and on the glassy slopes of the Pac ific coast 
Many of the European varieties introduced as forage crops, have escaped and can 
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be found w lid in all our state s The only species native to the northeastc rn states is the 
Buffalo Clover, whose rose -red flowers aie marked with white Naturalized species 
include the Yellow 7 Clover, the abundant roadside and field Rabbit Foot Clover with 
white flowers, and the Crimson Clover Cultivated species are numerous, the White 
Clover is considered the 01 lginal shamrock of Ireland, the Red Clover is a plant requir- 
ing a humid atmosphei e and moderate temperatui e extremes, and the Swedish Clover 
is a tall branching plant with rose or pink flowers which are highly esteemed as honey 
plants Clovers are members of the Pea Family which became cultivated lelatively 
late m historical times, perhaps about 1600 A I) , this is surprising since native spe- 
cies were common in the Meditei ranean region 

The Vetches ( Vuta ) are climbing and trailing plants with a variable number of 
leaflets and flowers which are mostly lavender or purple The Common Vetch of 
roadsides and fields has become naturalized from Eurasia , it has eight to fourteen 
leaflets in each compound leaf A native species is the Sand Vetch of the southern 
coastal plain states, w ith only two to six leaflets. One of the edible Beans of Europe, 
commonly cultivated before the discovery of America, is the Windsor Bean or Broad 
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Bean, a species of Vicia , native to Algeria. This was extensively cultivated in north- 
ern Europe and used in this country to some extent during the Colonial Period, but 
is now almost unknown. The fruit is a large thick pod with brown “beans' 4 . 

Ihe common Kidney Bean ( Phascolus ), native to tropical America, was being 
cultivated by the natives before the arrival of the Spaniards. It was unknown in Eu- 
rope until after the discovery of America, and is one of the major contributions of the 
New World to the food plants of man. They soon became the common “haricot 44 of 
the French and the “frijolcs 44 of the Spaniards. Kidney Beans have three-parted com- 
pound leaves and white, yellow or blue flowers; the slender pod may he eaten with 
the seeds, as in the string beans, ur the seeds may 1 m* used by themselves as the typical 
“beans 4 * of our diet. The Lima Bean is a related species of Phascolus with broad flat 
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Mesquite ami Desert lrnnwood. 



pods and flattened seeds; it is native to South America, bearing tlu* name of the 
capital of Peru, Another species, grown for its flowers rather than its edible seeds, 
is the Scarlet Runner Bean of Mexico and South America. There are two native 
species of Phascolus ; the Bean Vine of woods and thickets from Florida to Texas and 
Minnesota has purple or white flowers, while the purple flowering Wild Bean is found 
only in the pinelands and hammocks of the coastal belt from North Carolina to J] issis- 
sippi. The Soy Bean ( Soja ) has recently come to public notice as a source of oil 
which can be made into rubber substitutes, soaps and lubricants. It has been cultivated 
in its native home of Japan and China as a food and sauce plant for centuries. Re- 
cently in China, Soy Beans have bequ made into a milk substitute containing prac- 
tically all of the essential elements found in cow’s milk. In the United States it is 
grown for industrial purposes and as a forage crop. 

The Garden Pea ( Pi sum ) has for a long time been native to Europe but originally 
came from western Asia ; seeds have been found among the prehistoric Swiss lake 
dwellings which date back to the Bronze Age. So many centuries have, passed since 
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peas were first cultivated that the ancestral type is not known. In the Garden Pea the 
pod contains seeds (peas) in which the food is stored in the hemispherical seed leaves 
or cotyledons. The pinnately compound leaves terminate in the familiar tendrils 
with which the peas are able to climb up their supports. The Sweet Pea ( Lathyrus ) of 
our gardens is one of the most popular annual plants for producing cut-flowers. There 
are two hundred species of the genus in the Americas, Europe, Asia and Africa; the 
usual garden Sweet Pea comes from Italy, and produces flowers in a number of deli- 
cate tints of blue, red and yellow as well as white. Related native species, known as 
Pea Vines or Vetchlings, grow in the coastal plain and prairie ssfates. 

The Peanut ( Arachis ) is not a “nut” in the botanical sense, but a typical pea or 
bean seed in a pod. It is an annual plant of Brazil with axillary yellow flowers which 
produce their fruit in a most unusual fashion. After fertilization the ovary stalk 
elongates and bends downward, thus burying the developing pod in the ground. The 
IVatiut therefore is one of the few true fruits actually found underground. Peanut 
plants require a sandy soil in a region with a long warm growing .season; they are 
raised in the states south and west of the District of Columbia. 

T R E E M K OTHERS O F T II E F A OT I T. Y 

A few of the thousands of species in the Pea Family have developed woody tissues 
and arrived at the state of being trees. In the eastern states we find the Redbud, I htiiey 
Locust, Yellow 1 .ocust and Kentucky Coffee Tree. Farther to the south there are Yel- 
low Wood and Wild Tamarind. While in the arid Southwest most of the desert trees 
belong to this group — Cat’s Claw, Mesquite, Desert Iron wood, Palo Verde and 
Smoke Tree. 

'File Redbud Tree ( Cere is ) is a small flowering tree found along streams and rich 
lowlands in most of the states east of the Mississippi River except in Xew England 
and New York. Another species ranges from Texas west to southern California. The 
large heart-shaped leaves often appear after the flowers, which grow in showy rose- 
purple clusters and clothe the branches with masses of color. The fruit is the pod 
typical of the family. This tree is especially beautiful in woodlands of the southern 
states where it forms splashes of color among the light green of the new foliage ot 
the deciduous trees. 

The Honey Locust ( Glcditsia ) is a much larger, stouter tree with trunk and 
branches often covered with large branching spines ; it occurs in about the same range 
as the Redbud. Some of the large pinnately compound leaves have the numerous 
leaflets again subdivided into smaller leaf segments. This repeated subdivision of the 
leaf, so common among the ferns, is found among many of the tree species in the Pea 
Family. The inconspicuous green or white flowers grow in small clusters in the axils 
of the leaves. The fruit is an unusually large twisted pod, twelve to eighteen inches in 
length. Honey Locusts are common as shade and park trees in the eastern states. 

Another large deciduous tree, commonly found in the northeastern states and 
native to the east-central region, is the Yellow Locust ( Robinia ) ; Yellow Locusts 
have deeply furrowed bark and rugged angular habit of branching. At the l)ase of 
the compound leaves, consisting of seven to nineteen leaflets, are pairs of small spines. 
The flowers are large and showy hanging from the branches, like the Wistaria in 
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clusters white or pink in color. The fruit is a relatively small straight pod three inches 
in length. 

lhe Kentucky Coffee Tree, also known as Mahogany ( Gymnochidus ), is a fairly 
large tree of rich bottom lands from New York south to Oklahoma and west to Min- 
nesota. The large leaves are pinnately compound and with the leaflets subdivided into 
smaller segments as in the Honey Locust. The flowers are greenish -white and pro- 
duced in loose open clusters; they are succeeded by bn mil dark brown pods six to 
ten inches in length. The only other species is native to central China. The name was 
locally given to the tree because the seeds were tried by the early settlers as a sub- 
stitute for coffee. 



Yellow Wood ( Clad rust is) is a tree of limestone cliffs and river hanks in Tennes- 
see and Kentucky and a few adjacent states. It is a small tree with smooth gray hark 
and compound leaves divided into seven to eleven large oval leaflets. The white flow- 
ers are in drooping clusters like the Yellow Locust. A yellow dye can he made from 
the clear yellow heart wood. 

Florida is the gateway by which many tropical plants enter the United Stales; 
this is particularly true of the Figs and Papayas already described. The Wild Tama- 
rind (Lysilowa) is another Florida representative of a genus with the remaining 
species io the American tropics. It is a small tree with stout spreading branches which 
hear compound leaves whose leaflets are again subdivided into more delicate leaf 
blades. Minute white or greenish flowers are clustered in globular heads. 

Moving westward to the arid wastes of western Texas, New Mexico, Arizona and 
California we find that the Pea Family has made itself at home in these inhospitable 
habitats. T11 the gray gravelly stretches of the Southwest, from the mountain mesas 
to the floor of Death Valley, the Mesquite or Screw Bean ( Prosopis ) forms welcome 
spots of green with a semblance of shade which protects man and beast from the 
scorching sun. Mesquite is a spiny shrub or tree with compound leaves subdivided 
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into delicate and frail-looking leaflets; the small greenish-white flowers are home in 
axillary spikes, producing straight or twisted pods often used as food by animals and 
the native Indians. There are three American species, others in South America, 
tropical Asia and Africa. 

Desert Iron wood ( Olncya ) perpetuates the name of an early American botanist 
— Stephen T. Olney. It is a shrubby tree ot the southwestern deserts, its short trunk 
and dense head of spiny branches covered with Mescpiite-like leaves and purple or 
violet flowers in small axillary clusters. 

One of the memorable sights of the Colorado Desert, in California, is the ashy 
gray outline of a Smoke Tree ( Dalca ) against a background of blue distant mountain 
ranges. This desert shrub and small tree is also stout and spiny, conspicuously gray 
because of the hoary twigs and spines. The leaves are inconspicuous and short-lived, 
scattered among the spines, in the axils of which small violet -blue flowers are produced. 

A conspicuous deciduous tree among the giant Suaharo cacti of Arizona is the 
green-barked Palo Verde ( Ccrcidium and Parkinsonia ) , with several species in the 
Southwest. Palo Verde is a stocky tree with an interlocking mass of spiny branches 
forming a dense low-headed tree; the small compound leaves are short-lived. H right 
yellow flowers arc borne in small axillary dusters. 

Very appropriately named is Cat's Claw ( Acacia ) a thorny member of the j*cnus 
native to rocky canyons and gravelly mesas from Texas to California. The leaflets are 
subdivided into more delicate smaller segments; and the flowers are light yellow in 
dense spikes. The Acacias form a large genus of shrubs and trees found throughout 
the tropics and Australia ; a number of species arre cultivated as ornamental street 
trees in California, prized for their delicate fern-like foliage and sunny yellow flowers. 
The small flowers are not like those of the Pea, being regular and small, clustered in 
a dense spherical head the size of a pea. Often these heads so completely cover the tree 
that no foliage is visible, the tree becoming a great mass of golden yellow. Some of the. 
Acacias have compound leaves, such as the Common Acacia from Australia; others 
lack leaves and have the leaf stems broadened and flattened to form leaf-like plivllodes, 
such as the Golden Wattle and the Willow Acacia, also from Australia. The Cat's 
Claw of Florida belongs to another genus ( Pilhccolobium ) with similar globular 
heads of yellow flowers hut compound leaves divided into apparently four large leaf- 
lets ; a related species grows in Texas. 

Acacia-like plants from tropical America include the interesting Sensitive Plant 
(Mimosa). In this plant the leaflets fold together when touched ; or, if the contact is 
violent enough, the whole leaf bends downward due to changes taking place in a 
cushion of tissue at the base of the leaf stalk. Such a movement response on the part 
of a plant is known as a “tropism” ; in this case the tropism is in response to physical 
stimulation. Other tropisnis of plants take place in response to a stimulus of light, of 
gravity, or of the presence of water. 
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T hf. Rose Family (Rosaccac) vies with the Grasses for the honor of being the most 
valuable group of cultivated plants ; in number of edible varieties it surpasses the 
Pea Family, though there are fewer (2.500) species. It is a family of wild and culti- 
vated flowers, shrubs and trees which are widely distributed over the earth. The flower 



Five Finger, Marsh Cinquefoil, Bowman’s Root. 

is typically situated on a cup- or urn-shaped enlargement of the flowering stalk, to 
the rim of which are attached the five sepals, five petals and numerous rows of stamens. 
In many species the leaves are pinnatelv compound and the stems thorny or bristly. 

The Rose Family includes numerous wild flowers which have no relatives of eco- 
nomic importance; Five Finger, Steeplebush, Meadowsweet, Indian Physic, Prairie 
Meadowsweet. A veils, Burnet, Agrimony, False Violet, Tli im ble weed and Wild Rose. 
Some of these have ornamental garden varieties ; Potentillas, Spiraeas, Bridal Wreath 
and Roses. 
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Then there are those flowering shrubs and trees which ha\o fruits of little edible 
value, Cream Bush, Toyon, Chamtse, Antelope Brush, Shad Bush, Nine Bark, 
Mountain Mahogati}, Hawthorn and Mountain Ash 

But the most important members of the famil) aie those species, some of which 
are native to the United States, that can be cultivated tor then (dibit fruits. Straw- 
berry, Blatkbtriv, Raspheuv, Apple, 1 V ai , Quince, Beach, Plum, Almond, Cluir> 
Apricot and Lnquat 



Will) FLOWERS or Till 1AM1LY 

The Five Fingers 01 Cinquctoils ( I'oii ntilla ) are «i laigc gioup of soim tlnec hundred 
species found everywhere m north Umpnatc and sub-arctic legions, tlu majoiity ol 
our native species, which number about foi ty, are weste rn, wntli fe we r re presentaln cs 
in eastern United States The common name refeis to the compound leaves, which in 
some species are made up of hvc leaflets ai ranged like the fingeis of a hand, the 
scientific name comes from the Latin 4 putens" meaning powerful, m lefeieiue to the 
supposed medicinal poweis of the plant The flovvcis arc usually yellow, a few are* 
white or red The common eastern Five Fingei is a low -growing flower leproducuig 
by runners, w r ith yellow flovveis ill the axils of the fivc-pai ted lea\es It is a common 
flower of dry meadows and roadsides in all the states east of Minnesota and Texas 
The Rough Cinquefoil is a tall leafy stemmed plant with thiee-paited leaves and light 
yellow flowers, thriving in waste places from New England to Florida, west to Kan- 
sas The Yellow-flowered Silvery Cinquefoil common to dry barren fields of the cen- 
tral and eastern states is a naturalized European species, its compound leaves have 
palrnately arranged leaflets, wholly white on their undersurface and a hairy white 
calyx Shrubby Cinquefoil is a more northern spt'cies, found in the Pacific coast 
mountains and in the Nortl least as far south as New Jersey , it grows to be a thickly 
branched shrub about four feet m height, with compound leaves and bright yellow 



Meadowsweet ( Spiraea latifolia) is a shrubby member of the Rose Family 
with clusters of rose-pink or white flowers. Brooksville, Maine. 
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flowers. The Potcntillas of our gardens are for the most part varieties of European 
species. Silverweed (Argentina) is similar to the Cinquefoil in habit and in its pin- 
nately compound leaves. The flowers, which appear in the axils of the leaves, have 
broad yellow petals. Silverweed grows in the northern tier of states from New Eng- 
land to the Pacific coast. Its name describes the appearance of the leaves, which have 
a silky white undersurface. Marsh Cinquefoil ( Comarum ) is the aquatic member of 
the family, growing in bogs from New Hampshire to California ; its compound leaves 
have five to seven leaflets, and the reddish flowers have a purple calyx. 



False Violet, Agrimony and Thimblehorry. 


Meadowsweet and Steeplebush are two common species of the same genus 
(Spiraea) : the individual flowers of the various members of this group are small, but 
they are bunched in flat -topped or cylindrical showy clusters. Seventy species arc na- 
tive to North America and Asia ; most of ours are found from New England south 
to North Carolina and west to Nebraska. Each flower has five petals and five sepals 
inserted on a saucer-shaped receptacle with fifteen to twenty stamens lining the inner 
edge of the cup. Meadowsweet is a shrubby species growing in meadows and along 
roadsides ; its rose-pink or white flowers form small clusters which often cover the 
entire bush. Steeplebush or Hardhack is a smaller plant which forms characteristic 
dense clumps in pastures and open woodlands ; the graceful erect shoots are terminated 
by dense spikes of rose or purple flowers. Several members of the genus are found 
west of the Rocky Mountains ; Douglas’ Spiraea, with rose-pink flowers in rather 
narrow clusters, grows in the mountains from California to British Columbia. Many 
garden varieties have been introduced from China and Japan. Best known is the 
Bridal Wreath, native to Japan, with its arching branches covered with compact flat 
clusters of small white flowers. 

American Ipecac or Indian Physic ( Portcranthus ) is a perennial with three- 
parted compound leaves, each leaflet long, narrow and toothed. There are leaf-like 



The Wild Rose (Rosa virginiana ) is one of the attractive wild flowers 
which adorn the roadsides of our eastern states. Brooksville, Maine. 



blades (known as stipules) gi owing at the base of the leaf stalks The white or pink 
flowers ha\e nairow petals and are produced in loose, open clusters Indian Physic 
grows m woods and thickets west of the Blue Ridge Mountains to Kansas A closely 
related species, Bowman’s Root, found from New York to Georgia and Michigan, 
lacks the stipules 

Prairie Meadowsweet or Queen of the Prairie ( Fdipcndula ) has palmately lobed 
leaves and pink or purple flowers with broad petals and conspicuous stamens, it is 
partial to moist giound and swamps finm New England to Georgia and Iowa 

Aven* ( Gaim ) is a plant mostly of the eastern and mitral states, it has coin- 
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pound leaves with three to nine leaflets and usually yellow (souk tunes white or 
purple) flowers in tcimmal clusters Yellow Am ns glows in wet and shaded places 
of the northeastern states and on the Pacific coast , it is sparingly branched with flow- 
ers m small terminal clusteis Water A\ens is a puiplc -downing sptuis ol hogs and 
meadows in northeastern United States, the nodding floweis have a puiplish calyx 
and less conspicuous rcddish-oi ange petals w hu h are nai i ow eel at tin base Old Man's 
Whiskers, of the north central and western states, has dull red or purple floweis but 
conspicuous fruits, whose plume-like tails project in a hairy mass 

Burnet ( Sanquisorba ) is an erect plant with pinnatcly compound leaves and dense 
spikes of greenish white flowers which arc unusual in that they lack petals, the four 
sepals being white and petal-like Burnet grows m swamps and low meadows, fiom 
New England to Georgia and Michigan Supposed styptic piopertics of the sap is 
responsible for the scientific name which means “blood absoi bing” European species 
are grown as condiment plants m herb gardens, because of their value in flavoring 
soups and salads There are two related species on the Pacific coast. 

Agrimony ( Agrimonia ) has unusual compound leaves, w r ith smallei leaflets in- 
terposed between the larger ones , the floweis arc yellow and borne m loose clusteis 




The Hawthorn (Crataegus') blossoms are well protected amid long-spined 
branches. Hamilton, New York. 
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Tt is common along roadsides and in woods throughout all the eastern and central 
states 

Dcwdrop or False \ lolet ( Dalibarda ) is one of the few floweis of the Rose Fam- 
ily with simple heart shaped Ica\es , it is a low creeping plant of noitheastcrn wood- 
lands with two kinds of flowers — conspicuous, usually sterile ones with white petals, 
and smallei fertile flov\ers lacking petals 

Mote shiubb} than most of the pieccdmg species is the Thimbkhtriy or Flowcr- 
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Cherokee Rose (upper left) t r J ta Rost (lower It ft), Prairie Ro c (uppet right ), 
Rambler (lower right ) 


ing Raspberry ( Kuhaccr ) of the eastern and central states , it has simple maple-like 
leaves and large showy white, pink or purple flowers Thimble berry prefers rocky 
woods and thickets, where it flowers and produces fruits which are not palatable 

Goat’s Beard ( Aruncus ) is a Eurasian flower which has become natuiahzed in 
the eastern states, and is sometimes found as a garden ornamental It is a rather 
large plant w'lth pmnately compound leaves and open clusters of floweis with broad 
white petals and protruding stamens 

There are at least a hundred different species of Roses ( Ro set ) distributed through- 
out the Northern Hemisphere, with a thousand or more cultivated varieties Roses are 
preeminently plants of open sunny yet sheltered places such as are common in the 
grasslands of our central states, where o\er twenty-five native species are known; 
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Rambler Rose of many porches and trellises conies from while and pink flowering 
climbers native to China and Japan. Tea Roses are evergreen or deciduous shrubs 
with flowers of white, pink, salmon and yellow lints ; the large double-flowered varie- 
ties were introduced into England from west China over a hundred years ago. Also 
from China comes the white and yellow flowering Banks’ Rose, a vigorous climber. 
One plant hears the distinction of having grown to be the largest rose tree in the 
United States. With a central trunk almost a foot in diameter and a spreading crown, 
it roofs over an entire courtyard in historic Tombstone, Arizona. The China or Ben- 
gal Rose is a low shrub with three- to five-parted compound leaves and red or pink 



Flowering Raspberry, Wild Red Raspberry, Blackberry. 

flowers ; from this have been derived such varieties as the dwarf Fairy Roses and the 
green petalcd Green Roses. A familiar variety is the sturdy climbing Cherokee Rose 
native to China and Japan ; the large white flowers are single, and often three inches 
in diameter. It is one of the few garden roses which has become naturalized in the 
United States, especially along the coastal plain. 

FLOWERIN G S II H IT B S A N U TREKS 

Shad Bush or Servicebcrry ( Amclanchicr ) is a widely distributed American tree and 
shrub, with related species found in the Mediterranean region and eastern Asia. The 
small simple leaves are oval in shape ; in early spring the branches are covered with 
clusters of small white flowers, and in late summer with spherical bluish-purple fruits 
which are often covered with a light bloom. 

The Hawthorns ( Crataegus ') are a large genus of over five hundred species, most 
of them North American. They are small thorny trees with simple leaves and showy 
white or pink blossoms ; the red fruits resemble little apples, or large rosc-liips. Most 
of them are eastern and southern in their range, a dozen or so venturing west to the 
prairie region and one west of the Rocky Mountains — the Western Black Haw with 
blue-black fruit 
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Representative Fruits of the Family. 

Upper Row: Strawberry flower and fruit. Second I\ me ; Apple flower and fruit. 
Lower J<ow: Raspberry flower «aid fruit ( left ), Almond (center), and Apricot 
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One of the most handsome deciduous trees is the Mountain Ash (Sorb us) with 
its delicate pinnately compound leaves and large, flat-topped clusters of small white 
flowers; in autumn the tree is strikingly colorful with drooping clusters of orange- 
red fruits. The eastern Mountain Ash grows in New England and westward, south- 
ward in the. mountains to Pennsylvania and Tennessee; it reaches its greatest size 
around the Great Lakes. The western Mountain Ash grows along stream beds at 
altitudes varying from seven to nine thousand feet, from California to Alaska. 

Nine Bark ( Physocarpa ) is a shrub with hark which strips off in many shreddy 
layers; a species common to the northeastern states grows along rocky stream mar- 
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Pear (left) and Quince, flower and fruit. 


gins. The rounded or heart -shaped entire leaves are often three-lohed, and the white 
or pink blossoms are in terminal clusters much like a Spiraea. 

Mountain Mahogany ( Ccrcocarpus ) is a shrubby evergreen tree with very hard 
wood, restricted to the dry interior and mountainous regions of the United States. 
The fruits have long hairy tails, giving the general appearance of a little shuttle with 
its thread trailing behind; hence the scientific name coming from “kerkis” meaning 
shuttle and “karpos 1 ' meaning fruit. Several species are found only on the islands off 
the California coast. Most widely distributed is Desert Mahogany with narrow en- 
tire leaves and small flowers with long silky tails to the fruits. This species is found 
on arid slopes from the Pacific coast to Colorado and Wyoming. 

Four shrubby members of the Rose Family are restricted to the Pacific coast and 
adjoining regious. Cream Bush or Ocean Spray (Holodiscus) is a small shrub with 
entire, lobed-leaves and small crcamy-white flowers in spreading terminal clusters. 
It is a plant of mountain canyons from California to Washington. California Holly 
or Toyon ( Photinia ) is an attractive flowering shrub of the California foothills with 
leathery elliptical leaves and small white flowers which give rise to bright orange- 
red fruits in autumn — the California substitute for the eastern true Holly. Grease- 
wood or Chamise ( Adcnostoma ) is another shrub of dry ridges and mesas of the 
California mountains ; the small, linear and heath-like leaves are sweet smelling and 
grouped in small clusters. Small white flowers are crowded in dense terminal masses. 
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Another California species with shreddy red hark is known as Redshank. Antelojn 
Brush ( Purshia ) is found in all the Pacific coast states but is especially common in 
the ranges bordering the Mojave Desert. The leaves are threc-lobed, often in small 
clusters on the stem ; the flowers arc pale yellow or white. 

MEMBERS OF THE ROSE FAMILY WITH EDIBLE FRUITS 

Strawberry {Fray aria) includes about thirty-five species of stemless low-growing 
plants of the north temperate zone. The ihree-parled compound leaves are basal and 
from the creeping rootstock erect stems hear the large white five-petalcd flowers. The 
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fruit is in reality an enlarged and fleshy p* >rtioii of the flowering stalk (the receptacle ) 
in the surface of which the true fruits are buried as small brown specks. The com- 
mon Wild or Virginia Strawberry is a plant of open sunny fields from New England 
to Minnesota and Oklahoma. The common name may have originated from “stray 
berry” in reference to the habit of reproducing by runners so that clumps of berry- 
forming plants appear at scattered intervals. The scientific name refers to the sweet 
odor of the plant. The cultivation of the Strawberry for its edible fruit began only 
in the last century, and in the United States this species was at first used for the 
purpose. Our present cultivated Strawberries are the descendants of the western Sand 
Strawberry, found from Alaska to Chile. The Wood Strawberry of the eastern and 
central states has narrow, conical fruit which is of little comestible value. The Bar- 
ren or Dry Strawberry (IValdsteinia) is a creeping plant, much like the true Straw- 
berry, with yellow flowers ; it grows in rocky woods from New England to Minnesota 
and Oregon. 

The Raspberries and Blackberries ( Rubus ) are species of the same genus, dif- 
ferentiated chiefly by a fruit peculiarity ; in the Raspberries the cluster of little fleshy 
fruits separate in a thimble-shaped mass from the flower stalk or receptacle, while 
in the Blackberries the fruit cluster remains attached to the receptacle. They are 
shrubby climbing plants usually with compound leaves and prickly stems which are 
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known as '‘canes’*. The genus is a large one, with about four hundred species, most 
of which are found in Europe and North America, a few in China, Japan and the 
tropics. The scientific name, of Latin origin, undoubtedly is connected with “ru- 
ber” meaning red, applied to the color of the juice of the fruits. Three common native 
American Raspberries are the Thimbleberry or Black Raspberry of the eastern and 
central states, with bluish-purple fruits; the American Red Raspberry, of the same 
range, with light red fruits and commonly cultivated as one of the hardy native edible 
plants; and the Western Red Raspberry native to the mountain slopes from Cali- 
fornia to Washington and Wyoming. The European KaspberiV. sometimes found 
in cultivation, yields white and yellow as well as red fruits. Some of the species are 
grown as garden flowers. The Rocky Mountain Flowering Raspberry is a compact 
bush with pure white rosc-likc flowers ; it is native to the mountain canyons of Colo- 
rado. The Eastern Flowering Raspberry, of woods from Nova Scotia to Alabama 
and Michigan, is also used ornamentally because of its large rose-purple flowers. 
The garden varieties of Blackberries are thought to he derived from two common 
Wild Blackberries of northeastern United States. There is a Western Blackberry na- 
tive to the southern Pacific coast. The so-called Oregon Everbearing Blacklwrry, 
commonly cultivated in the northwest, is a European species. The Dewberries are 
other American members of the genus which are sometimes cultivated ; they are Jo w- 
growing plants with trailing prickly stems and blackberry-like fruit. The Loganberry 
is a hybrid developed by chance from crossing a California Dewberry with the Euro- 
pean Raspberry ; it is a rather tender plant with dark evergreen foliage, grown chiefly 
in Oregon. The Loganberry is named after Judge Logan of Santa Cruz. California, 
who produced the new fruit in 1881. Another valuable cross is the Primus Berry, 
secured by Luther Burbank in crossing a blackberry and a raspberry. 

The Apple (Mains) includes about twenty species from North America, Europe 
and Asia. Our native representatives of the genus, with simple leaves and pinkish- 
white. blossoms, are small trees known as Crab Apples. The edible portion of the apple 
is in reality a greatly enlarged receptacle which increases in size, surrounding the 
seeds which arc inside the pithy core of the receptacle. One of the widely distributed 
Eastern Crab Apples grows from New York south to Alabama and west to Ohio; 
its fruit is yellowish-green at maturity. Most of the Crab Apple species center in the 
Appalachian region; only one grows on the Pacific coast — the Oregon Crab Apple, 
witli fruit which becomes purplish in color with age. The cultivated apple is descended 
chiefly from the European Apple, considered native to Europe and western Asia. 
Apples have been cultivated for the past three thousand years, and were the first 
fruits introduced into Great Britain by the Romans. Charred remains of apples are 
found among the ruins of the Swiss Lake Dwellers. They are preeminently cool re- 
gion fruits, being grown farther north than cherries, peaches or pears ; apples arc the 
typically American fruit, crops for local consumption being grown in almost every 
state. A third of all the apples raised in the United States are grown in New England, 
New York and Pennsylvania. In the miil-ccntral corn belt apples are the chief fruit 
crop, grown in only slightly less amount than in the northeastern states. The remain- 
ing American apples come from Oregon and Washington. A considerable quantity 
of our apples are shipped to Europe, where they are considered superior to the native 
apples. Apple juice, as cider, is the favorite autumnal beverage. When veast plants 
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bring alxmt fermentation of the cider, changing the sugary apple juice to alcohol and 
carbon dioxide, hard cider results : this is also the first step in making vinegar. Hard 
cider is changed to vinegar hv continued fermentation, this time by acetic acid bac- 
teria. 

There are almost a thousand varieties of apples, the result of years of experimental 
crossing of a few native and foreign species. Many of the varieties were the result of 
chance hybridization in nature. One of the oldest varieties is the McIntosh, named 
alter John McIntosh who settled at Dundcla, Ontario, in 17^6. Here he cultivated a 



ROSACEAE 

European Cherry, flower and fruit < left ) \ Sierra Plum (upper r'ujht ), Wild 
IS lark Cherry (lower rigjht). 

small grove of native wild apple trees. The fruit was so delicious that twigs and buds 
were given to other fanners for grafting, thus increasing the number of trees bearing 
this prized eastern apple ; one of the original trees was still standing over a century 
later, in 1908. The Northern Spy Apple originated about 1800 in an orchard in 
Bloomfield, New York ; and in another New York orchard at Camillus farmer Calvin 
Bingham produced the Primate Apple about 1840. The Baldwin Apple was discovered 
near Lowell, Massachusetts in 1793 hy a surveyor who was laying out the Middle- 
vsex Canal. One of the leading apples of the upper Mississippi Valley is the Wealthy ; 
this was originated by Peter Gideon at Excelsior. Minnesota in 1894. 

Pears (Pyrus) are closely related to apples ; they have simple leaves, showy white 
blossoms and an elongated fruit which is an enlarged fleshy portion of the receptacle. 
There are no native species, all the Pears having originated in southern Europe a::d 
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Asia. Those, crossed with the Oriental Pear, yield most of our cultivated varieties. 
Pears were introduced early into the New England states, and thrive well as far west 
as the Great Lakes ; they are also grown on the Pacific coast. There are not as many 
varieties as of apples; the Harriett is the best known. Two other varieties are the 
LeConte which appeared in 1850 and was introduced into the southern states after 
the Civil War, and the Kieffer, originated by an Alsatian gardener of that name in 
Philadelphia about 1870. 

The Quince ( Cydonia ) is a small tree from central and eastern Asia with white 
or pink flowers and a yellow fruit shaped somewhat like apples or pears. Though the 
fruit was popular with the ancients and is repeatedly mentioned in the classical litera- 
ture, it is not a commonly used fruit in the United States. Most Quince trees grow 
in neglect in backyards and around farmhouses, their fruit used chiefly for making 
jellies. 

The Loquat ( firiobotrya) is a little known fruit of the Rose Family, produced on 
a small evergreen tree native to China and Japan. It is grown around homes in Florida 
and the Gulf States, much as the Quince is farther north. Loquats are grown commer- 
cially in some parts of California. The small white flowers are very fragrant. The 
spherical or pear-shaped fruits, averaging two or three inches in length, have a yel- 
lowish tough skin ; the salmon-colored flesh, surrounding a few large brown scedsjias 
a cherry flavor. 

The Cherries, Plums, Peaches and related fruits are all species of the same genus 
(Primus). They can he recognized by a hard casing, which in turn is embedded in 
tlie fleshy and often edible pari of the fruit. There are about 175 species, mostly north 
temperate in distribution ; about twenty occur in the United States. 

Cherry trees have reddish-brown to black bark which is often marked with elon- 
gated lenticcls, reminding one of the similar trunk markings of the Birches. There 
are three common Pacific coast species of Primus . The Hollyleaf Cherry, an ever- 
green with white flowers and dark purple fruit in small clusters, grows along stream 
margins and in wet sandy soil on the California coast ranges ; the flesh, though thin, 
is sweet. The Western Chokecherry is a shrubby tree with red or purple fruit in 
large clusters; it grows on mountain slopes from California to Washington. The 
Sierra Plum has two to four red fruits in a cluster, and is found in canyons along the 
entire Pacific coast. The common species east of the Rocky Mountains include the 
Chokecherry, Wild Black Cherry and Wild Red Cherry. The Chokecherry is a widely 
distributed medium-sized tree or shrub of valleys and mountain slopes from New 
England to Florida, west to Texas and North Dakota; the white flowers are. in 
drooping clusters, forming fruits which change from bright red to a purplish- black 
at maturity. The Wild Black Cherry or Rum Cherry is of the same range ; it becomes 
a large tree often a hundred feet high, bearing flowers and dark red fruits in small 
clusters. The bark is a source of hydrocyanic acid and has medicinal properties ; while 
the rich red wood is often used for cabinet work and was once popular as an interior 
finish. The Pin Cherry or Wild Red Cherry grows to only half the height of the pre- 
ceding species; it is found in rocky woods and clearings from New England to 
Georgia and the Dakotas. This Cherry has creamy-white flowers in small clusters ; 
the fruit is red and sour. Cultivated Cherries are varieties derived from the European 
Sweet Cherry or the Sour Cherry. The Sweet Cherry, native to Asia Minor and 
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Europe, was cultivated in the latter country before the Christian Era. The Sottr 
Cherry, a smaller and hardier tree, is also a native uf Asia Minor. There are some five 
hundred varieties of these two species. The majority of cherries grown for cooking 
and canning are the sour red types. Cherries are a crop of commercial importance in 
New York, Michigan. Wisconsin, Colorado and California. Cherry trees are also 
grown for their ornamental blossoms, being especially prized for this purpose in 
Japan. The Japanese Cherry trees of Washington, D. C. are representative uf the 
possible ornamental value of these trees. 

There are several native species of Wild Plums. The Chickasaw Plum or Sand 
Plum is a tree of the coastal plain region, with creamy-white flowers in small clusters 
of two to four, producing medium-sized red or yellow fruits. Another plum of the. 
same range, W'ilh similar fruit and flowers, is the Black Sloe Plum. The American 
Wild I Mum is a medium-sized tree found in rich soil from New York to l 4 lorida, west 
to Colorado; its bright red fruit grows to he almost an inch in diameter and occurs 
in small clusters of two to four plums. The Canada Plum of the northeastern and 
north central states is a tree with more elongated red fruit. The older varieties of 
Carden Plums were derived from the European Plum, native to the Caucasus region ; 
they include the Green Gage and Lombard varieties which are grown chiefly on the 
Pacific coast and the Great Lakes region. The Cherry Plum, native to southeastern 
Europe and adjacent Asia has given us other varieties such as the Golden Cherry and 
the Marianna. Many of the most desirable Plum hybrids were originated by Luther 
Burbank from the Japanese Plum; two of these are the well-known Satsuma and 
Burbank Plums. Other varieties, secured by using our native Wild Plum, Canada 
Plum and Chickasaw Plum as one of the parents to the cross, are more luirdv. There 
are now about three hundred different kinds of plums, many of them with nat'vc 
American sap in their veins. 

Many of the plums grown in California arc cured, dried, and marketed as prunes : 
these are the second ranking deciduous tree crop of the state, the peach taking first 
place. Any plum with a high percentage of sugar, capable of being cured without re- 
moving the stone, makes a good prune; most of them are varieties of the European 
Plum. Eruits arc gathered only after having dropped to the ground; the plums are 
then gathered, dipped in boiling water or lye. and allowed to dry in racks in the sun ; 
before shipping they are given a glossy coating by treatment with glycerine, fruit 
juice or boiling salt water. The Apricv/ ( another species of Primus ), a native of 
eastern Asia, is known to have been cultivated in China by at least two thousand B.C. 
Its use spread to Europe by w ay of India, Persia and Armenia ; and is now cultivated 
in warm temperate climates everywhere. The fruit is intermediate between a peach 
and a plum in color and shape, hut with a smoother skin than a peach and a smooth 
flat stone. The Apricot was introduced to California by the Spanish padres late in 
the eighteenth century ; the trees grew so w r ell in the California climate that within 
recent years apricot growing has become one of the leading interests of the state, 
over forty thousand acres being devoted to raising this fruit. Most of the apricots are 
produced in the Santa Clara and other interior valleys, where the bulk of the prune 
crop, also, is grown. Most of the apricots are dried or canned for commercial pur- 
poses. A Japanese Apricot, similar in general appearance to the ornamental Cherries, 
is grown for its showy blossoms. 
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The Peach is a species of the genus, native to China and introduced to Europe 
about 500 E.C. Peach trees were brought to Mexico hv the. early Spaniards, and 
from there came into the United States. The best known variety is the Elberta, show- 
ing characteristics of the Chinese Peach and of a Persian variety. Though peaches 
are grown in almost every state, they are an important fruit crop only in Michigan, 
Georgia and California. The great poach growing sections of California are in the 
San Joaquin and Sacramento valleys. Ornamental varieties are grown for their 
white, pink or red showy blossoms. 

Since Almond trees flower before the leaves appear, the branches are conspicu- 
ously covered with masses of large pink flowers. The fruit is somewhat like a peach in 
structure, the almond of commerce being comparable to the peach stone. Almonds are 
native to the Mediterranean region, the chief almond producing centers today being 
Italy and Spain ; in this country, they are grown in California, where there are >omc 
twenty-five varieties under cultivation. 1-ike the other members of the genus, some 
species are cultivated as blossoming shrubs and trees because of their attractive 
flowers. 
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O i'R supply of adjectives is inadequate to describe the variety of shapes and the 
diversified appeal of the members of the Cactus Family ( Cactaccac ). They have 
been variously noted as fantastic, bizarre, weird, marvellous, grotesque, astounding 
and fascinating. They are all of these and much more. Whether one is acquainted 
with them only in the window dish garden of a New Rngland home, in some otttdoor 
cactus garden of an estate in the Southwest, or in their native home on a gravelly 
mesa, in a rocky canyon or sandy desert of one of our southwestern states, he soon 
discovers that these plants are strikingly different from the rest of the plant kingdom. 

The family includes sonic thousand species of trees, shrubs, vines and low-grow- 
ing plants occupying a great variety of habitats. Cacti are heroic plants, commanding 
our respect because they have solved the problem of living on that frontier of the 
habitable world where life is a most precarious venture. There the merciless heat 
of the broiling sun beats down upon them ; there the scarcity of water, so absolutely 
essential for living protoplasm, confronts them. To conserve what little water they 
can absorb during the few rainy days of the year, most Cacti have evolved leafless 
bodies — dispensing with leaves because their tiny breathing pores would lose, through 
evaporation, the precious water from the plant bodies. The green or gray stems have 
taken over the business of photosynthesis. In addition, special precautions have been 
taken for storing the water; hence Cacti have thick succulent stems of which 9X% 
of the weight is water. Even the surface of the stem is reduced to the minimum, most 
of the members of the family being unbranched cylindrical or hemispherical plants. 
Some of the Cacti have enlarged tuberous roots for the storage of water. Thus the 
succulent leafless stems of the Cactus Family are really the badge of a group of plants 
which lias dared to live in a decidedly unfavorable environment. 

This very adaptation, however, brought with it attendant dangers. Succulent and 
juicy herbage is rare on the desert and in the arid mountains ; so, with the appearance 
of these plants, a host of animals immediately found them suitable food. Somewhere 
in the evolution of the Cacti, modified stems in the form of spines appeared ; these 
spiny species were severely let alone by the animals. Gradually these spined forms, 
survived and increased in numbers so that today the Cactus Family is predominantly 
made up of spiny, bristly and thorny plants. An attempt by Luther Burliank and 
others to breed out the spines which Nature took millions of years to produce has 
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met with hut little success ; a spineless race of Cacti would be a boon to cattle men on 
the more arid prairie lands where Cactus alone will thrive. These spines are resinous 
and enduring structures, needle sharp ; spines have been known to persist unchanged 
on the trunk of giant Suaharos several centuries old. They remain on the ground 
long after other parts of the cactus plant have rotted away. Often the spines are 
beautifully colored and variegated in shades of red, pink, orange, brown, yellow and 
purple as well as white. There lias been much speculation as to the value of spines. 
Since, as a rule, the spiniest Cacti grow in the hottest regions ( in. several cases where 
the temperature reaches 150 degrees), it is possible that the interfacing spines cut off 
some of the intense light and raise the humidity within the network of thorns, thus 
reducing whatever evaporation of water there might he. The spines, the rudimentary 
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leaves and flower buds all appear in special areas of the stem known as “areoles” 
which are openings in the otherwise cuticle-encased stem. 

A surprising characteristic of the Cacti is that plants so grotesque and misshapen 
can produce such exquisite flowers. For eleven months these thorny barrels and 
spiny spheres cling inconspicuously to the desert mountain slopes. Tlicu comes 
springtime, and for a short period the Cacti bloom with such colorful flowers as 
are found nowhere else in all the plant world. Some of the blossoms are six inches 
in diameter, and twice that in length ; many are broadly cup-shaped, others funnel- 
shaped; most have numerous sepals grading in color into the brilliantly scarlet, 
purple, yellow or snowy-white petals. Inside, is a golden tangle of stamens — three 
thousand of them in the Suaharo flower. These blossoms arc all notably sensitive to 
light ; some bloom for only a few hours, or a single day ; others open only at night, 
spreading their fragrance into the desert air. This is the case with the various Night 
Blooming Cercus Cacti. These justly famed flowers are well described as follows. 

“You must come to the desert in the soft shadows of the moonlit night to see the 
ethereal beauty of this rare and exquisite flower. For only one night in each year 
does the Cereus Greggii come forth into bloom, scenting the warm sweet air of the 




California Barrel Cactus (7 Ichinocadus acanthodcs) growing amid the 
stony ridges nil the floor of Death Valley, California, 





Two month old cactus seedlings ( Opmtia ) showing the spineless cotyledons, 
or seed leaves. New York Botanical Garden. 
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The Sahuaro Cactus ( Ccrcus gigantcus) is the largest and most spectac- 
ular of the Cactus Family, its fluted columns rising thirty and forty feet 
into the air. Sahuaro National Forest, Tucson, Arizona. 
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tral America .and South America; they are relatively rare in the United States, only 
a few being found in Florida, Texas. Arizona, New Mexico and California. 

Largest and most spectacular of the whole Cactus Family is the Sahuaro -the 
Sage of the Desert. This giant is a massive columnar plant with twenty to twenty-live 
lengthwise ridges or ribs and corresponding furrows between them. This is really a 
clever engineering device, for the ridges and grooves are elastic and make possible 
a variable diameter to the plant. As the storage tissues of the cactus fill up with water 
after the rare rains, the stem increases in diameter and becomes plump and taut with 
the ridges far apart. Hut after a prolonged thirst —these plants can live for three 
years without a drop of water — the storage tissues shrink, the ridges move closer 
together and the Sahuaro becomes a wrinkled image of its former self. Sahtiaros grow 
slowly, taking fifty years to reach a height of fifteen feet ; five and eight year old seed- 
lings are only a few inches tall. There arc many Sahuaros thirty and forty feet in 
height, which must In* at least two hundred years old. The base of these desert 
veterans, several feet in diameter, is covered with spineless gray patches of hark. To 
support this massive body, the Sahuaro has a woody skeleton of bambno-like rods 
running lengthwise beneath the surface of the plant ; they form a hollow cylinder with 
the waterv tissues within and outside of it. J lawks build their nests in the forks where 
two or three branches leave the main trunk ; woodpeckers and owls make their homes 
in holes in the fluted stems, safe from intruders in this spiny fortress of the desert. 
The flowers, about four inches long and two inches wide, are produced at the tops 
of the stems ; they are waxy white, with the throat of the blossom filled with thousands 
of stamens surrounding the central pistil. Kacli flower blooms for a night only, clos- 
ing by the following forenoon. Appropriately enough, the Sahuaro blossom is the 
state flower of Arizona. These remarkable tree cacti are most abundant on the rocky 
slopes and mesas of the Arizona mountains, being rare in the flat lowlands; they are 
confined almost exclusively to that state, a few areas existing in the Colorado River 
region of California and in Mexico. Fortunately they are preserved in the Sahuaro 
National Forest, near Tucson, where the rocky slopes are covered with a fine forest 
of these unique trees, their clusters of upward reaching branches like candclabras 
or torches ; here square miles are populated with the graceful green columns, towering 
over the undergrowth of Many-colored Tree Cholla, Barrel Cactus, Prickly Pear and 
Palo Verdes. 

Next in size to the Sahuaro is the Pipe Organ Cactus or Pitaya of extreme south- 
ern Arizona and Mexico, one of the rarest of our native cacti. It looks like a slender 
Sahuaro, branching however at the ground to form a dense mass of erect cylindrical 
stems six to eight inches in diameter, ten to twenty feet high. The dozen or more 
lengthwise ribs, with their spine clusters, give a pleated appearance to the plant. Pipe 
Organ Cactus is the aristocrat of the arid rocky mesas, where — like so many of the 
genus — it opens its flowers to the desert night. Indians and Mexicans make jellies, 
candies and wines from the olive-green fruits. 

Another species of C crons rarely seen except as very young and small individuals 
in cactus collections is the Old Alan Cactus. This is a columnar unbranched plant of 
inaccessible rocky hillsides of northern Mexico, where it often grows to a height of 
thirty feet. The long spines are intermingled with a tawny gray wool or hair, the 
stringy mass sometimes twelve inches in length, and all contributing to give the 




Oi-gan Pipe Cactus (C evens Thurberi ), one of our rarest native Cacti, is 
the aristocrat of rocky, arid mesas. Huntington Botanical Garden, San 
Marino, California. 
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cactus a hirsute appearance like that of sonic old gray-bearded and long-haired 
“desert rat’*. 

Many of the Ccrcus species are known as Night-blooming Cerei, prized for their 
rare and fragrant flowers. “I .a Rcina de Nochc” of Mexico forms a prostrate mass of 
entangled stems, each with rounded lengthwise ribs with their clusters of spines at 
regular intervals. This cactus is a common climber, covering walls, hedges and bushes 
of eastern Mexico with sinuous stems. The rather repulsive looking plant makes up 
for its appearance one night every year, when the buds burst forth into large creamy- 
white or pink flowers twelve inches long and seven inches in diamMer, with a “corona 
of stamens which are a symphony of pale yellow and white’* ; the perfume from a 
single blossom fills a large area with its fragrance. The Night-blooming Ccrcus of 
our Southwest, because of the dull gray-green color of the slender stems, looks like 
a mass of dead sticks ; the apparently lifeless stems are four- or five-angled and cov - 
ered with very short spines an eighth of an inch in length. The plants grow’ in clumps, 
often under the protection of a Creosote Bush or a Cat’s Claw. As if to deliberately 
surprise mankind, this drab, inconspicuous cactus dazzles the world with a night - 
blooming white flower six inches in length and three inches in width. In the vicinity 
of Tucson the flowering date is approximately June 15, when the. fragrance of these 
desert flowers is a guide to their location. Belated night-blooming species are foynd 
in the Okechobee Swamp of Florida. The best known cultivated Night-blooming 
Cereus is a plant with three-angled creeping stems which climbs over trees and walls. 
This lias been under cultivation, especially in China, for so many centuries that the 
wild form is unknown ; undoubtedly it came from tropical America. About. Punahou 
College in Honolulu there is a wall completely covered by this Cereus half a mile 
long, producing five thousand flowers in a single night ! Introduced into Florida dur- 
ing the Seminole War. it is now naturalized in the hammocks and on the Keys. The 
awkward, angular stems twist about tree trunks like some gray-brown snake— a 
marked contrast to the ethereal beauty of the fragrant waxy-white flowers. 

OTITKR CACTI 

The anitnal kingdom is plentifully supplied with species which exemplify the value 
of protective coloration. But among plants, we seldom think of this adaptive feature 
as being of any importance. However, the Living Rock Cactus which ranges from 
Mexico into southern Texas is a perfect example of a protectively colored plant. The 
curious little cactus consists of a short rounded stem covered with spineless dark 
gray warty and triangular projections.; in color and shape it looks as if it were carved 
out of the stones in the midst of which it is growing. What a surprise to find beautiful 
white, pink or purple flowers growing out of what at first sight seemed to be a piece 
of rock! 

The Mistletoe Cactus is also a spineless member of the family; it is usually an 
epiphyte, its fibrous aerial roots hanging downward into the. air as do the branching 
stems which are cylindrical, flattened or angular. In some cases the flattened stems 
look like long narrow leaves with lobed margins. The flowers are very small, usually 
white or yellow, and produce small globular fruits. It is the only genus in the family 
that has established itself outside, of the Americas, eleven of the fifty species being 




Old Man Cactus ( Ccrcus senilis) grows a tawny wool among the long 
spines, forming a tangled mass which gives the species a venerable and 
hoary appearance. Huntington Botanical Garden, San Marino, California. 




found in south Africa. Madagascar and Ceylon. One species has become naturalized 
in the Florida hammocks and Keys. 

The Christmas Cactus of Mexico and Central America is a plant which is com- 
monly potted and grown for its large showy flowers. The spineless stems are flattened 
and leaf-like, branching profusely. The commonest cultivated variety of Christmas 
Cactus hears at the tips of its stems large flowers of bright scarlet. 




Paihyceretts margmatus , the slender columns soaring skyward in modern- 
istic lines, is a Mexican species Huntington Botanical Gardens, Sari Marino, 
California 
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T here arc a number of families, each with a few common flowers or trees of 
which some are of economic importance, that are grouped together in the Gcra- 
nium Order. This includes ihe Geranium Family and its botanical relatives the Wood 
Sorrels, Flax, Milkworts and Poly gal as, and the Spurge Family. 

T IT F. C. F RAM l T M F A M i L V 

A few common flowers are found in the Geranium Family (Gcraniacccic ) . They vary 
in flower structure, some being regular and five-parted similar to the Roses, others 
being irregular with unequal sized petals. ( )f six hundred or more species, mostly small 
plants of temperate regions, only a few T occur in the United States. 

Cranesbill or Wild Geranium (Geranium) is a familiar flower of woods and fields 
ranging from New England to Georgia and west to Kansas. The flower has five light 
purple petals which are hairy at their base; the leaves are compound, divided into 
five segments which are again lolled into smaller sections. Herb Robert is a related 
species of the northeastern states with smaller lavender- or rose-colored flowers and 
usually three-part ed leaves. Several European species have become naturalized and 
may be found wild in the eastern and southern states. West of the Rocky Mountains 
there is the Western Cranesbill with similarly lohed leaves and rose-purple flowers; 
it is found in the pine belt of the mountains from California to Canada. The name 
‘•crancsbiir’ well describes the long bristle-tipped fruit which projects from the 
flower stalk like a bird’s bill. 

The Storksbill ( Erodium ) of the eastern and central states is a naturalized 
European plant with pinnately compound leaves and pink flowers, and a low spread- 
ing habit. Our native species include the Desert Storksbill with silvery white sepals 
and purple petals, living in the California deserts ; and the White Storksbill of the 
coastal ranges and valleys of the same state. 

The familiar potted Geraniums (Pelargonium) are related plants from southern 
Africa ; the scientific name conies from the classical word for “stork” applied to the 
long slender fruits. Geraniums have showy irregular flowers which arc quite different 
from those of our native Geraniums. The two upper petals are usually larger and 
differently colored than the others, and the calyx is prolonged into a nectar spur that 
grows back along the flower stalk. The parent of the cultivated Geraniums was in- 
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troduced into England about 1690; the English and the Dutch were the first to 
popularize the flower. Geraniums have lobed. often deeply subdivided leaves —some- 
times variegated with bands of green, red or white — and clustered flowers commonly 
some shade of red or pink. 

T H E \V OOF) S 0 H R li I. F A M 1 L Y 

There are likewise only a few native flowers in the Wood Sorrel Family ( Oxulida - 
ccac) which includes three hundred species of chiefly tropical plants. The flowers 
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Wild Geranitun. cultivat 'd Geranium, K astern Stork sbill. 


have a regular five-parted calyx and corolla, and the leaves are pinnatcly or palmately 
compound. 

Wood Sorrel ( Oxalis ) is a creeping plant with clover-like compound leaves and 
delicate white flowers often striped with pink. The scientific name refers to the acid 
taste of the leaves, originating from the Greek word for “sharp”. Wood Sorrel is de- 
cidedly a flower of cool, shaded and damp woods where it forms a thick ground cover 
in the deciduous forests on the slopes 6f the mountains. It ranges from New England 
southward in the mountains to Tennessee and west to the Mississippi River. .Red- 
wood Sorrel, a plant of the shady redwood forests of California and Oregon, has 
white or pink petals frequently veined with purple. Varieties of Oxalis from Mexico, 
tropical America and tropical Africa are often used as bedding plants in gardens. 

Violet Wood Sorrel ( lonoxalis ) grows from a bulbous base, producing purple 
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of \ inlet flowers m low c lusters It is a plant of rocky woods and prairies ranging from 
the Atlantic coast to Texas and Colot ado 

Soiti Glass or Yellow Soirel (Xantlunahs ). a laiger plant with dusteis of yellow 
flowers is a European immigrant winch has escaped and become a weed in many 
states There are, in addition, several native species with yellow or purple flowers, 
found in the cential and southern states 

rni i 1 \ x i< \ M [ I Y 

The Fla\ Family (Lnuncm ) isoucoi the most important familie sm the Geianium 
Ordei , there are onlv a lumdied and lift \ heihaccous and shrubby memlxis m the 
family, hut one of them has been cultivated since pre histone time as a fiber plant 
Most e»f llu spteics have simple nariow r leaves and five-pallid floweis 
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Blue Flax (I, mum) is a native species found in the central and western states, 
fiom Nebraska and I < \as to the Pacific coast Tt is an erect plant vvithhmai upward 
pointing lea\ es and blue flow ei s at the lips of the stems Yellow Flax ( ( athcu tollman ) 
is a 1 elated plant w u h } ellow or v\ lute flow ers, common in i oadside thickets and mead- 
ow s in the southeastern and central states 

Commercial Flax ( Liman ) is a native of Asia, Europe and Africa- -hut it has 
been under cultivation for so many centimes that the “wild” form is now unknown 
It often escapes from cultivation and has become naturalized in some parts of the 
United States Flax is a branching plant with linear leaves and blue or white flowers, 
similar to the native Blue Flax but an annual instead of a perennial Flax was known 
and used by the Egyptians and Gi eeks , ropes from ruins of the prehistoric Sw iss lake 
dwellings show that the plant was used even then Under the bark are the fibers — 
slender thick-w r alled cells cadi about an inch in length — which aie united into long 
strands, serving the plant as a supporting skeleton The flax plants are cut down and 
the stems left lying on the ground exposed to the weather foi several weeks ; this 
separates the fibrous strips from the baik and the wood The process of decompose 
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tion (which docs not affect the cellulose fibers) is further hastened by retting in tanks 
of water. The fibers, eventually separated from all the other plant parts, are then 
ready to be made into linen. Linen is stronger than cotton because the flax fiber cells 
are thicker-walled than those of cotton: for this reason it is used in making such 
articles as carpets, fish line and thread. Flax grows well m a cool climate where other 
fiber plants such as cotton could not grow; it is an important crop in Ireland and 
Kttssia, and in the United States in Montana. North Dakota and Minnesota. In addi- 
tion to its value in yielding fibers for linen, the Flax plant has seeds rich in oil. The 
seeds are compressed into a cake and the oil squeezed out to become the linseed oil 
of commerce, an important part of the paint and varnish industry. Mixed with ground 
cork, linseed oil is pressed upon canvas to make linoleum. 
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Coninifmal Flax. IJltic Flax and Yellow Flax. 
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The Milkwort Family (Polyyalaccac) - i large one, hut most of the thousand species 
are tropical in their distribution. Only a few occur in the United States and all of 
these species are of the same genus (Polyt/ala). The flowers are irregular with five 
sejials and three petals; the two lateral petals are large and colored, and the lower 
is crested or keel-like. 

Seneca Snakcroot or Mountain Max is a species with greenish-white flowers in 
slender spikes or short clusters on sterns which grow in groups from a thickened root. 
It grows in dry rocky woods from New England to North Carolina and west to the 
Dakotas. 

Fringed Poly gala Ikis one to three large rose-lavender flowers, each with a fringed 
lower lip. Tt is a beautiful little plant witli few leaves, growing in the rich moist 
woods of New England and New York south to Georgia and west to Minnesota. 

There arc several kinds of Milkworts. The Orange Milkwort or Wild Bachelor’s 
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Button, a plant of pine barrens and swamps of the Atlantic coastal plain, has small 
yellow flowers dustcied m dense clovcr-likc heads Marsh Milkwort is a square 
stemmed plant with narrow leaves and purplish-green or white flowers in blunt 
cylindrical heads, as the name implies, it grows in bogs and wet meadows from the 
Atlantic coast to Ncbiaska The common Field Milkwoit is a fairly tall plant with 
the narrow 7 linear leaves typical of most of the Poly gala species, the greenish-purple 
flowc rs arc grouped in blunt tei nnnal heads, somewhat like those of the Marsh Milk- 
wort Tt is a plant of meadows and sandy fields fiom Maine to North Carolina, west 
to Kansas West of the Rocky Mountains the genus is represented by the California 
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Seneca Snaketool, hie hi Milkwoit and Fringed Pole gala 

Milkwort, a purple flow ei mg plant glow mg on wooded slopes of all the Pacific coast 
states, and the spiny Desert Poly gala, likewise with purple flowers, of the desert 
auas of the Southwest 


1 11 L SPVRtifc I* A M ILY 

The Spurge Family ( Ettphotbiaceai ) includes about four thousand species of herbs, 
shrubs and trees which vary greatly in their leaf, stem and flower structure. A few 
have flowers complete with calyx and corolla, but the majonty lack the corolla, or 
both the petals and sepals Some of the latter “naked” flowers have colored leaves and 
appendages which look like petals of flowers Many of the membeis of the family 
have ordinary leaves and stems, but others are leafless, succulent and spiny showing 
a remarkable likeness to the Cacti Economically the family is important because it 
includes the Para Rubbt r Tree — source of most of the vvoi Id's supply of rubber , in the 
family is also the Castor Oil Plant, the Tapioca Plant and the ornamental Poinsettia 
Our native flowers of the family include the Crotons, Silver Bush, Three-seeded 
Mercury, Queen's Delight, Snow-on-the-Mountain and the various Spurges. 

Hogwort or Woolly Croton ( Croton ) is a scaly or woolly plant with oval or oblong 
leaves and small purple-tmged flowers in clusters The flower of this and the follow 7 - 



Euphorbia antiquorum is one of many Cactus-like succulents of the Spurge 
Family, native to arid habitats in Africa. The small flowers are clustered 
along the spiny ridges of the fleshy stems. Huntington Botanical Garden, 
San Marino, California. 
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ing Silver Bush differ from the rest of the family by having a complete calyx and 
corolla. It thrives in sandy barren soil from New Jersey to Florida and west to Texas 
and Kansas. The genus is best represented in the Southeast, where over a dozen 
species are found ; a few more occur in the central states and one on the Pacific coast. 
Silver Bush (Argythamnia) grows in rocky canyons in the southwestern deserts; it 
is a densely branching plant with silvery-colored foliage and white-petaled flowers. 
Related species occur as far east in the prairie states as Kansas. 

The common genera which lack petals but have a calyx are the Three-seeded 
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Woolly Croton, Three-seeded Mercury and Queen's Delight. 

Mercury ( Acalypha ) and the Queen’s Delight (Stillinyui). The former is a some- 
what hairy plant with large leaf-like stipules at the base of the leaves : the small green- 
ish flowers are clustered in spikes. The common eastern species ranges from New 
England to Florida and west to Nebraska. The latter grows in sandy soil from \ irginia 
to Florida and westward to Kansas ; the flowers, with a threc-lobed calyx, are in the. 
axils of bracts in a loose spike. Related species occur in the California deserts. 

Snow-on-the-Mountain (Lcpadem) gets its name from the resemblance of the 
showy flowers in the massed foliage, to a series of hilltops covered with snow. It is a 
stout plant with naked flowers — there being no petals or sepals. But the leaves im- 
mediately beneath the flowers are conspicuously white margined and petal-likc in ap- 
pearance; and glands on the leafy parts beneath the flower sometimes have pink or 
white appendages which also look like petals. Snow-on-tlie-Mountain is a prairie 
plant, common from Minnesota and Texas west to Montana and Colorado. 

The Spotted Spurge or Milk Purslane ( Chamacsyce ) is one .species of a large 
group with naked flowers seated in the midst of colored petal-like structures, usually 
white or red. It is one of thirty species, most abundant in the southeastern and central 
states. 

Within recent years the Mexican Flame Loaf or Poinscttia (Poinsett ia) lias be- 
come a favorite Christmas plant ; it is named after an American diplomat and Minister 
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to Mexico, Joel R. Poinsett. The flowers, themselves small and inconspicuous, have 
leaves immediately below them which are usually colored a brilliant red. The peculiar 
flower, typical of so many members of the family, is made up of a central entirely 
naked pistillate flower surrounded by similarly naked staminate flowers ; these are all 
situated on a cup-shaped receptacle with petal-like outgrowths. The ornamental spe. 
cies is native to Mexico. The Painted Leaf is a native species, growing on wooded 
banks from Florida to Texas and Kansas. 

Cassava ( Jatroplm ) or Tapioca Plant is a shrubby tree of Brazil, characterized by 
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Cristur Oil Plant. Para Rubber tnv, Tapioca Plant. 


fleshy roots which are rich in starches. This starchy material is used in making com- 
mercial tapioca. The presence of hydrocyanic acid in the roots makes them poisonous 
if eaten raw. The Tapioca Plant has Iwcome naturalized on the Florida Keys. An- 
other species, the Ceara Rubber Tree, also of Brazil, produces a milky latex which is 
used in making certain grades of rubber. 

The Castor Oil Plant ( Ricinus ) is a coarse plant with large lobed leaves, growing 
to be a thirty foot tree in the warmer countries, remaining an annual in our northern 
states. It is native to Africa, but has long been cultivated in various countries for the 
oil)'' seeds which are the source of the medicinal castor oil. India is the chief producing 
region today, with Oklahoma the only state in this country which grows the plant on 
a commercial scale. 
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The Euphorbias ( Euphorbia ) proper are succulent cactus-like plants with spiny 
jointed steins and often with small leaves, reduced to scales; they are plants of dry 
desert regions in Africa, where they occupy a position similar to that of the Cacti in 
America. A common species of greenhouses is the Crown of Thorns, with a spiny 
practically leafless stem and bright red petal-like leaves beneath the (lowers. The 
Euphorbias exemplify the biological phenomenon known as convergent evolution ; 
that is, that two unrelated groups of organisms may gradually come to look alike if 



Crown of Thorns (upper left 1, /:. mclof omits (lower left), Poinsoltia (center), 
E. hennentiana ( upper right), E. grandicornis (lower right). 


they are exposed to the same environmental factors. Many of the Euphorbias arc 
fluted, columnar, leafless growths closely imitating the Torch Cacti; others are 
spherical, compressed and ridged with thorns, as in the case of the Melon Euphorbia, 
and are the counterparts of the Mamillnria Cacti. There are many species which, 
when planted with the Cacti, arc classed with them by the layman. 

Rubber is a plant product derived from many different plants. We have already 
mentioned the India Rubber Tree, of the Mulberry Family, in Chapter 13. One of the 
Spurge Family, the Ceara Rubber Tree, has also been noted. But by far the most com- 
mon source of rubber today is from the Para Rubber Tree ( Hevca ) which is native to 
the Amazon jungles. It is a large tree with three-parted compound leaves and incon- 
spicuous green flowers. Just beneath the bark is a network of vessels which produce a 
milky substance known as latex ; it is a mixture of water with globules of rubber. Just 
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what value these latex vessels are to the Rubber Tree no one knows. Incisions into 
the bark, which do not quite reacli the wood, open up these minute vessels and the 
latex oozes forth ; exposure to air or heat causes the globules to unite in a doughy mass. 
When Columbus made his second visit to the new world, he found the native Indians 
using balls of this crude rubber to play with. Rut it was noted only as a curiosity for 
the next three centuries. Then it was introduced into Europe, and named “rubber” 
because its chief use was in erasing pencil marks ! Late in the last century, when the 
manufacture of rubber goods and accessories for the automobile industry created a 
demand for rubber, the wild Ilcvca Trees were tapped and the crude rubber collected 
and cured by the natives. During the process the trees were generally killed. To cre- 
ate a steady supply of the raw rubber, various countries began planting rubber groves 
in plantations ; the first to do so were, the English who established plantations in 
Ceylon. Now there are many other plantations in the Malayan region, the Dutch East 
Indies, and in Africa. More than 90',; of the world's supply conics from planted rub- 
ber trees. In recent years numerous experiments have been made with other rubber 
producing plants, especially those which would grow under American conditions. A 
promising plant is Guaytile { Parthcnium ) , of the Thistle Family, with some dozen 
American species. 



CHAPTER XXVII 


The Rue / <\mily 


O ur native and introduced members of the Rue Family (Rutaceae) are predomi- 
nantly woody plants with glandular dotted foliage. The group contains familiar 
flowers and fruits. The leaves are usually compound, often evergreen and with spines 
in the leaf axils. Foliage, fruits and flowers are noticeably aromatic and fragrant. Of 
the nine hundred or more species, the majority arc tropical and sub-tropical plants. 
The introduced garden flowers of the family include Rue and Fraxinella; native 
shrubs and trees are represented by the Wild Lime, Satin Wood, Hercules* ClulT, 
Prickly Ash, Hop Tree, Torchwood and Turpentine Broom; introduced trees in- 
clude the citrus fruits — Orange, Lemon, Grapefruit, Lime, Citron and Kuni(|uat. 

Rue or Herb of Grace (Ruta) is an old-fashioned garden favorite, its glandular 
foliage very aromatic. The leaves are divided into three finely lobed leaflets and the 
flowers, borne in terminal clusters, consist of yellowish green sepals and petals - 
usually four or five of each. Rue was introduced into American gardens from the 
Mediterranean region, its native home ; it frequently escapes and can he found natural- 
ized in many of our eastern states. 

Fraxinella or Gas Plant ( Dirtammts ) is also an old favorite among garden peren- 
nials, because of its strong lemon fragrance; it comes from southern Europe and 
northern China. The name Fraxinella refers to the Ash-like compound leaves. Vrax - 
inns being the scientific name of the Ash ; Gas Plant is a term applied to it because 
when a match is lighted beneath a flower cluster, the volatile gas ignites with a small 
flash. Fraxinella has showy white or rose flowers in large clusters ; of the five petals- 
one is unequally developed and inclines downward. 

NATIVE TREES A N 1) SHRUBS 

Wild Lime ( Zanthoxylum ) is a shrub which sometimes grows to be a small tree, 
with pinnately compound leaves, small spines in their axils, and inconspicuous green 
or white flowers in tall, narrow clusters. The fruits are small and brown. Native to 
the West Indies, Wild Lime has become naturalized on the Florida Keys. A related 
species, known as Yellow Wood or Satin Wood, has orange-colored heart wood; it 
grows to be a spineless shrubby tree, also restricted to the Florida peninsula. Her- 
cules’ Club or Toothache Tree, also known as Southern Prickly Ash, is another 
species of the same genus ; it is a spiny-stemmed shrub or tree reaching a height of 
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fifty feet — the largest tree in the family. Hercules’ Club grows in woods and thickets 
along the coastal plain from Virginia to Texas. The deciduous leaves are pinnately 
compound, with three to nine pairs of leaflets; the flowers are inconspicuous and 
grouped in loose clusters. The bark is collected by Negroes in the south and used as 
a cure for toothache and rheumatism. The remaining species of the genus is the 
Northern Prickly Ash, an aromatic shrub with prickly stems, found in rocky woods 
and along river hanks from New England to Georgia and west to Kansas. The small 
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Wild Lime and Eastern Hop Tree. 


yellowish-green flowers, appearing in spring before the leaves, consist of only four or 
five, petals : there are no sepals. Each of the compound leaves is made up of two to four 
pairs of leaflets. 

The Hop 'Tree ( Ptclva » is a shrubby tree rarely more than twenty feet tall, with 
spineless branches and compound leaves each consisting of three leaflets. The flowers 
are greenish- white and borne in open clusters, each flower of four or five sepals and a 
like number of petals. The small dry fruit is entirely surrounded by a flat circular 
wing. Hop Trees grow in rich woods over a wide range, being found from New Eng- 
land to Florida, west to Arizona and Minnesota. Three other species grow in Florida 
and near-by stales. The hitter strongly scented hark is supposed to .be valuable as a 
tonic. On the Pacific coast is the Western Hop Tree, growing on the coast ranges and 
in the Sierras of California; it has the same compound leaf with three leaflets and a 
similar winged fruit. 

Torchwood ( Amyris ) is a shrubby tree found only in southern Florida. Each 
compound leaf consists of three leaflets, and small white flowers are borne in open 
clusters, producing a fleshy black fruit rich in an aromatic oil. The wood is heavy and 
close-grained, sometimes used in cabinet work. 

Turpentine Broom (Thamnosma) is a strongly scented switch-like desert .shrub 
with yellowish-green, glandular stems and narrow short-lived leaves. The flowers, 
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each with four petals and four sepals, arc small and dark purple. Turpentine Broom is 
one of the few members of the family which has invaded the dry stony hills of the 
deserts in our southwestern states. 

T H K CITRUS FRUITS 

The citrus fruits are almost all different species and varieties of the one genus 
Citrus , which has no representative native to the United States, though a few species 
have escaped and established themselves in the congenial climate of Florida. The Citrus 
genus is characterized by an edible f ruit which consists of an oily rind or skin surround- 
ing a fleshy pulp which is divided into compartments. In this genus we find the 
Orange, Lemon, Grapefruit, Citron and Lime. 
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Sweet Orange, Grapefruit and Lemon. 


Oranges are native to the hilly region of Judo-China, where there are two common 
sixties — the Sour or Seville Orange and the common Sweet Orange. The Sour 
Orange is a small tree with elliptical leathery leaves really divided into three leaflets ; 
though the terminal leaflet is the most conspicuous and the two lateral leaflets arc re- 
duced to small flat wings on either side of the stem. There are spines in the axils of 
the leaves. Each blossom has a three- to six-lobed small calyx and four to eight thick 
waxy-white petals. All orange blossoms have an exquisitely aromatic fragrance. The 
fruit of the Sour Orange is dark orange in color, with a thick skin and a sour pulp. 
This was the first orange to lx* introduced to the western world. Although cultivated 
as long ago as 3000 B.C. in China and India, it was not introduced into Europe until 
the twelfth century of the Christian Era. It was introduced into Arabia and Persia by 
the Arabs, and from there was brought to Europe via Syria, northern Africa and 
Spain in the wake of the Mohammedan invasion. It was at least three hundred years 
later before the Sweet Orange, brought direct from China by Portuguese sailors, be- 
came a cultivated European fruit. The Sour Orange was perhaps the first fruit tree 
imported into this country, being brought to Florida by the Spaniards, and spread in 
that state by the Indians so that today groves of wild Sour Oranges are found around 




Fraxinella ( Dictamnvs albus ) is an old favorite among garden perennials, 
because of its strong lemon-like fragrance. New York Botanical Garden. 
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the lakes and rivers. Sour Oranges are grown in the United States chiefly as a stock 
on which to graft the less hardy Sweet Orange. Under the name of Seville Orange, it 
is grown i:i Spain and the fruit shipped to England and Scotland to be made into 
marmalade. The peel is also candied, and the flowers yield a perfume known as oil 
of Neroli. 

The Sweet Orange, a more delicate tree, forms a dense round head of foliage 
which is glossy dark green in color ; the leaves have a much narrower wing and the 
spines, when present, are more flexible than those of the Sour Orange. Sweet Oranges 
were introduced into Florida some time before the English occupation; groves were 
found in various places as early as 1 800. A Sweet Orange grove, found in 1823, is 
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Lime, Kumquat and Citron. 


said to be the parent stock of the famous Indian River varieties. Orange growing in 
Florida began around the shores of the lakes and rivers where the wild Sour Orange 
groves were already established and upon which the Sweet Oranges were grafted. 
Oranges were grown even in the northern part of the state until 1895, when a killing 
frost crippled the whole Florida orange tree population; since then, practically all 
the oranges have been grown in the southern frost free part of the state. Today 
Florida ranks second only to California in the production of this citrus fruit. The 
Florida orange crop is picked for market from October to J une. 

In the gulf states, especially in the delta region of Louisiana, citrus fruits have 
been grown with some success. The Creole or Louisiana Sweet Orange is gradually 
becoming an important competing crop, since it matures earlier and can reach the 
markets before the Florida or California crop. This frost resistant strain was devel- 
oped by grafting a Japanese variety on to the hardy Trifoliate Orange. 

Orange growing began much later in California than in Florida; but after trans- 
portation facilities to the eastern markets were improved, this crop soon became an 
important asset to the state. Spanish Jesuits planted the first orange trees at San 



Grove of Sweet Oranges ( Cxirus sinensis) ready for picking, Claremont, California 
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Gabriel Mission in 1804 ; about forty years later the first commercial grove was planted 
in what now is the city of Los Angeles. In 1877 the first carload of California oranges 
was sent across the Rocky Mountains to the east. Soon there were hundreds of thou- 
sands of acres devoted to growing this one fruit, until today the orange industry of 
California represents an investment well over a quarter of a billion dollars. The best 
orange growing regions are in the valleys inland from Los Angeles where the tem- 
perature and soil conditions are best suited for orange culture. Recause of the effec- 
tiveness of the mountains as harriers against cold northerly winds, oranges can be 
grown in California in the same latitude as New York City or Nebraska. Frosts are, 
however, common and dreaded by the growers. To protect the Sruit, hundreds of 
smudge pots which burn crude oil are always on hand in the groves ; when a frost is 
predicted, these burning smudge pots fill the air with a dense sooty smoke which acts 
effectively as a blanket over the trees, but unfortunately deposits a sooty film also 
over everything else in the vicinity. To remedy this, gas-burning orchard heaters are 
gradually replacing the old smudge pots. 

Of the many varieties produced in this country and abroad, the Valencia — orig- 
inating in the Azores and introduced to the United States in 1870 — is the most 
popular, especially in California. The Valencia crop is harvested from June to Novem- 
ber. The Navel is a peculiar orange with a smaller secondary fruit formed at the tip 
of the main fruit ; the common variety, introduced from Brazil, is a seedless tough- 
skinned hut desirable juicy orange which is the most commonly grown orange fn 
California. Two trees were sent to Riverside, California, in 1873 by the Department 
of Agriculture; one of these citrus patriarchs is still standing in that city, well 
guarded by an iron fence. These are considered the parent trees of the nine million 
descendants and relatives now growing in California, which, in 1S>37, produced four- 
teen million boxes of fruit. In 1880 another species — the King Orange — was brought 
to Riverside, California, from Cochin China ; this fruit has a thick, rough and unat- 
tractive skin which is loose and easily removed from the juicy pulp with its peculiar 
vinous flavor. From it such common varieties as the Mandarin and Satsuma have 
been derived, grown extensively in Florida. The Tangerine is another variety of the 
King Orange — characterized by an easily removed rind and pulp divided into com- 
partments readily separated. The Citrange is a cross between Ihe Trifoliate Orange 
and the Sour Orange, grown in the cotton belt because of its hardiness, even though 
the fruits are small and not as sweet as regular oranges. Another hybrid, known as 
the Tangelo, is the result of classing a Grapefruit and a Tangerine. 

Grapefruit or Pomelo is a large tree with leaves that are definitely 'winged like 
those of the Sour Orange. From its home in Polynesia and the Malay Archipelago its 
cultivation has spread to the West Indies and from there was introduced into Florida 
by the Spaniards* Until thirty years ago it was grown hut sparingly and was little 
known. Since then it has increased in popularity and has become cultivated in greater 
acreage. Grapefruit get their name because the fruits grow in clusters like huge 
bunches of grapes ; the large globose fruits — often six to eight inches in diameter — 
are the largest of the Rue Family. The trees arc more susceptible to cold than most 
citrus fruits, and thus can be grown profitably only in regions without frost. The 
most important grapefruit producing states are Florida, California, Arizona and 
Texas. 
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Lemons grow on small trees, rarely more than twenty feet tall, with thorny 
brandies and flowers with a purplish tinge to the outside of the otherwise white blos- 
soms. The Lemon is native to India, and was brought to Spain by the Arabs in about 
the twelfth century ; together with the Citron, the Lemon was one of the first citrus 
fruits to be known in the Mediterranean region, being grown in vases by the Greeks 
and Romans. Lemon trees are very sensitive to frost, and can be grown commercially 
only in the hottest parts of California and Florida ; but even there smudging is often 
necessary in order to save the crop. The islands and coasts of the Mediterranean are 
a most favorable region for lemon culture ; it is there that the European crop is cen- 
tered. Lemons were an important crop in Florida until an unusuabcold spell in 1895 
and a wide spread fungous disease killed thousands of trees. California is now the 
leading lemon producing state, most of the groves being located near the scacoast 
from Los Angeles to San Diego, where there are warm winters and a suitably cool 
and moist summer climate. Lemons, being produced on the trees the year round, are 
picked continuously.somc ten or twelve times a year. Since the best picking is from 
December to March, the crop is held in storage to be released in summer when there 
is a greater demand and better prices. Lemons are used for lemonade and extract — 
ranking second in importance only to vanilla for this latter purpose. 

The Citron is a native of India, closely related to the Lemon and with the same 
purple-tinged blossoms ; the leaves are larger, as is the rough and thick-skinned frijit 
with its relatively small amount of pulp. The tree itself is shrubby and armed with 
stout thorns. Citron is cultivated most extensively in the Mediterranean region, and 
only slightly in California and Florida. The chief use of this citrus fruit is in the 
form of candied peel used in cooking. 

The Lime fruits used as a source of fresh fruit drinks come from a species of 
Citrus widely spread through the tropics, in Ceylon, India, West Indies and Mexico. 
It is a small tree with short stiff spines, small leaves and small white flowers. The 
fruit is greenish-yellow, both in color of pulp and the external rind : the latter is so 
thin that the Limes can not be packed and stored as are the Lemons. Limes are 
grown to a limited extent on the Florida Keys, but our supply comes chiefly from 
the West Indies or Mexico. 

A little grown citrus fruit known as the Kunujual (b art undid) was introduced 
into England from China in the middle of the last century by Robert Fortune, a col- 
lector for the Royal Horticultural Society of London. It is a dwarf evergreen tree with 
elliptical leaves and small orange-like fruits the shape and size of very small plums. 
Kumquats are eaten whole, since the skin and entire contents arc edible. They are a 
hardy fruit compared with other members of the family, thriving as far north as 
Georgia. 



CHAPTER XXVI II 


The At dip L ?s a/ 7c/ Their Re L\ fives 


I N this chapter we shall become acquainted with a number of families <>f woody 
plants which usually grow to he shrubs or trees; they are all grouped into the 
Soapberry Order (Sapimhilcs) . and include a few wild flowers such as Bittersweet 
and Jewelwecd ( see C hapter 46 ) . The families nf the order which we will consider are 
the Maples, Horse Chestnuts, Hollies and Sumacs. 

T 1J K M A I* L K K A M I L Y 

The Maple Family (Aeeraeeac) is made up of only two genera and less than a hun- 
dred species ; one genus ( Di/'tmmia ) is represented by a single tree which is native 
to China, the other (/leer) includes the familiar Maple trees of our woods as well as 
the ornamental varieties used as street and shade trees. Maples are trees with opposite- 
leaves which are simple and prdmately lobed ill all but one of our native species; in 
autumn the foliage turns brilliant ted and yellow, according to the species. The small 
flowers grow in compact clusters, appearing with or before the opening of the leaf 
buds; the calyx is usually five-parted, as is the corolla when it is present, and the 
stamens and pistils are often conspicuous projecting structures. In some of the early 
flowering Maples such as the .Red and the Silver Maple, the flowers are attractive 
even though small. The fruits are flattened nutlets formed in pairs and each provided 
with a long papery wing for w ind dispersal ; some of the Maples have bright red 
fruits. A few of the species are valuable as timber trees, and maple sugar and maple 
syrup are secured from the Sugar Maple. 

The. Maple with compound leaves is the Box Elder or Ash-leaved Maple, whose 
leaves are divided into three to five leaflets. This is a medium-sized tree, growing to 
be seventy feet in height, with gray or brown ridged bark and yellowish green flowers 
which lack petals. Box Elder grows best in rich moist soil such as is found along lake 
margins and river banks from New England to Florida, westward to Oklahoma and 
Kansas. Varieties occur in New Mexico, Arizona and California. It is used principally 
for shelter belt planting in the west, sirice it can withstand considerable, drought and 
cold; the wood is of little value. Several Chinese and Japanese species with similar 
compound leaves are .sometimes cultivated as ornamental trees. 

All the remaining Maples have simple leaves, usually palmalely lobed. These in- 
clude three western species, two small trees of the eastern states, and the larger Sugar 
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Maples, Chalk Maple, Silver Maple and Kcd Maple of the central and eastern region 
The Dwarf or Sierra Maple, a shrubby tree rarely mote than twenty feet high, is 
widel} distributed from the Rocky Mountains to the Pacific coast, growing on moun- 
tain slopes at altitudes \arymg from fi\c to six thousand feet The btoad leaves have 
three to five lobes sometimes so deeply divided that they look like three-parted com- 
pound leaves 1 lie small flowers die home in drooping clusters Wry similar in habit 
is the Vine Maple, also a shrubby tree of the Pacific Coast stales, thriving along the 
banks of streams Ihe Vine Maple has almost circular leaves which ate seven to nine 



I5ox Lkkr t uppu lift). Sugar Maple (km\# lift), Oregon Maple ( icntir ), 
Kcd Maple (uppei unlit) and Stuped Maple (lower unlit) 


lobed, and scarlet fruits usuallv standing in erect clusters The other common western 
Maple is the Bi oad-lcavi <1 or Oi egon Maple found in rich bottom lands and mountain 
valleys from Washington to California This lias a stout straight trunk, a compact 
head of foliage, and grows to a height of a hundred feet The unusuall) large leaves 
are often ten inches in bieadth, and deeply divided into five acute lolies 

In the central and eastern states grow two small species, the Mountain Maple 
and tlie Stuped Maple, both with flowers having petals as well as sepals The Moun- 
tain Maple is a shiubb} tree rarely more than thirty fett tall, usually growing under 
the shade of other trees It is common in moist woods from New England southward 
in the mountains to Georgia and west to Minnesota and Iowa. The yellowish-green 
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leaves are slightly three- to fivc-lobed, and the flowers are borne in erect cylindrical 
clusters. Striped Maple or Moosewood grows to about the same height, likewise in 
the shade of other trees, and in practically the same area. The greenish-colored l>ark 
of young trees is marked with lengthwise lighter stripes; the three-lolwd leaves are 
the largest of the eastern Maples, often reaching six inches in width. 

The flowers of the remaining Maples lack petals, and the sepals are more or less 
united; here we find most of our common eastern members of the family. The Rock 
or Sugar Maple is a large tree, reaching a height of 120 feet and branching profusely 
to form a dense round-topped dome of foliage ; it ranges from the cool deciduous for- 
ests of New England west to Iowa and the Dakotas, south to Arkansas. The leaves 
are broad and a glossy green, divided into three to five lobes with toothed margins. 



H1PPOCASTAXA CKA K 
Ohio Buckeye aivl California Buckeye. 


The greenish-yellow flowers appear with the leaves. In autumn the foliage turns a 
warm yellow, transforming country roads into aisles beneath vaulted roofs of trans- 
lucent gold. Economically it is the most important Maple, the tough, close-grained and 
hard wood being widely used for interior finish, floors and furniture. Occasionally 
there are forms with curled and twisted annual lings, resulting in the peculiar grain 
of “curly maple” and “bird's-eve maple" In northern New England the trunks are 
tapped for the sugary sap which flows in the early days of spring; this is boiled in 
large kettles and made into maple syrup and maple sugar. The Southern Sugar Maple 
is a medium-sized tree of wet woods from Virginia to Texas, its rounded leaves hav- 
ing three to five obtuse lobes ; this is a common tree along the streets of some of the 
southeastern cities. The Western Sugar Maple grows in mountainous river valleys 
in Wyoming, Montana, Idaho and adjacent states, growing at altitudes of five to six 
thousand feet. Its leaves are shallowly ihree-lobed. A common maple of Iowa, South 
Dakota and the nearby prairie states is the Black Sugar Maple, a medium-sized tree 
with three-lobed leaves which are usually rimmed with tooth-like projections. 

The Silver or Soft Maple is a tall tree with pendulous branches and scaly or fur- 
rowed gray bark. The leaves are quite different from those of the other maples, being 
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more deeply cut into five toothed lobes, separated by narrow sinuses ; and with the 
undersurface a silvery gray-green. The red flowers appear before the leaves. The 
wood of the Silver Maple, though hard and strong, is too brittle for general use; it is 
sometimes used for interior finish and cheap furniture. The Silver Maple is native 
to shady stream margins in the woods of New England, southward to Florida and 
west to Nebraska. 

The Chalk Maple is a small tree inhabiting our southeastern states, conspicuous 
for its light gray bark and broad three- to five-lobed leaves; the yellow' flowers in 
spring and the bright scarlet leaves in autumn make it a colorful member of the maple 
genus. 



AQUJFOI.TACEAE 
American Holly and Dalioou. 


The Red or Swamp Maple is a common tree of swamps and wet woods in the 
northeastern states and along the Atlantic seaboard, where it is responsible for masses 
of brilliant red color in spring, because of its red flowers and fruits, and in autumn, 
because of its scarlet leaves. Red Maples have gray bark, especially smooth and lighter 
in color on the younger branches ; the three- to five-lobed leaves are glossy green on 
their upper surface, dull gray-green on the under side. This species is found as far 
south and west as Texas. A southern swamp in spring, with the scarlet of the Red 
Maple flowers or fruits, set off against the silvery gray haze of Cypress trunks, with 
occasional dashes of sunny yellow where the Jasmine climbs over the still leafless 
branches, is a masterpiece in color. 

The Norway Maple, native to Europe, is one of the most familiar of the introduced 
trees of the family, especially in the eastern states where it is frequently used as a 
street and lawn tree. This is a large tree with fairly smooth gray-brown bark, five- 
lobed leaves with pointed teeth along their margin, and yellowish-green flowers. Nu- 
merous Japanese and Chinese varieties of other Maples are often grown for their 
ornamental vari-colored or tinted foliage. 



The California Buckeye (Acscuhis cnUfornica) is a showy-flowered shrub 
abundant on the hillsides of the lower mountains; the erect clusters of this 
Buckeye tree are greeting the morning sun as it ri over the mountains 
of Sequoia National Park, California. 
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TTIE HOKSE CHESTNUT FAMILY 

The Horse Chestnut or Buckeye Family (7/ ippocastanaceac) is a small family with 
about twenty species belonging to only two genera ; the Mexican and Central Amer- 
ican genus Billia and the Horse Chestnut or Buckeye ( Aesculus ) of North America, 
eastern Asia and the Balkans. This genus is characterized by large comj>otind leaves 
with leaflets arranged like the fingers of a hand, and by conspicuous erect flower clus- 
ters varying in color from white to red or yellow. Each flower has a four- to five- 



AXAt'AKDIAf'EAK 

Staghorn Sumac (upper left), Laurel Sumac, Dwarf Sumac (upper rit/hl ), 
Lemonade Iterry. 


toothed calyx and a corolla of four or five petals which have long narrow stalk-like 
bases. The fruit is the familiar “chestnut", a dark brown capsule resembling a nut, 
and protected by an outer husk which may be smooth or prickly. Our native species 
are chiefly central and western in their distribution. 

The Ohio Buckeye is a small tree of rich river bottoms and stream margins, rang- 
ing from Iowa and Kansas to Texas and Alabama. Each leaf is made up of five leaf- 
lets and the yellow blossoms produce a prickly fruit. The light, soft wood is used in 
making artificial limbs and various articles of wooden ware. A more eastern species 
is the Yellow or Sweet Buckeye, a slightly larger tree with five to seven leaflets to 
each compound leaf ; yellow, red, or pink flowers ; and a fruit without prickles. This 




The elegant erect clusters of the European Horse Chestnut ( Acsculus 
Hippocustanum ) are larger than those of the native species. Hamilton, 
New York. 
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tree frequents river bottoms and mountain slopes of Pennsylvania south to Tennessee 
and Georgia, west to Indiana and Ohio. The wood is used for the same purposes as 
the Ohio Buckeye. The Red flowered Buckeye is a shrubby tree of woods through- 
out our southeastern states ; its compound leaves consist of live narrow pointed leaf- 
lets. The red blossoms hu m long clusters of from six to eight inches in length. 

The sole western representative of the genus is the California Buckeye, growing 
on the dry hills and canyon slopes of the California mountains, at altitudes below 
four thousand feet. This small tree, rarely twenty feet high, has four to seven ellip- 
tical leaflets in each compound leaf, and white or pink flowers in large cylindrical 
dusters. 

The European Horse Chestnut* a native of Greece and Bulgaria, is a commonly 



Poison Sumac and Smoke Tree. 

cultivated ornamental tree which is strikingly beautiful when in blossom. The com- 
pound leaves are each made up of five to seven elliptical leaflets, the central ones 
larger than the others. 'Hie erect dusters of snowy white, flowers, sometimes tinged 
with pink, rise like many stout candles from the midst of the dense mass of foliage, 

THE JIOI.LV FAMILY 

Although the Holly Family ( Aquifoliaccae ) includes some three hundred species, 
most of them are Central and South American in their distribution; all but one of 
the few representatives in our flora belong to the genus lie. r, or True Holly. These 
are trees or shrubs with evergreen or deciduous simple leaves which are often thick and 
spiny toothed ; the flowers are small and greenish white, with a four- to six-lobeil 
calyx and a similar number of petals, the latter being short-lived and soon falling off 
the flower. The red or black berry is in reality a small stone fruit. 

The most common member of the genus is the American Holly, ranging from New 
England to Florida and west to Texas — a shrub in the northern portion of this region. 




Staghorn Sumac produces pryamidal clusters of reddish -brown fruits in 
autumn. Penobscot Bay, Maine. 
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but a tree frequently fifty feet high in southern Arkansas and adjacent states. The 
leaves are small and elliptical, armed with a few stout teeth along the margin and a 
dull yellow-green in color ; they persist on the branches for several years. The fruit 
is the familiar red Holly berry. 

Most of the other Ilolly species arc plants of the southeastern states. Dahoon is 
a shrubby tree found in cold swamps and wet woods from Virginia to Louisiana, with 
smooth margined leaves and red or yellow berries. Yaupon, another shrubby form, is 
common near the seacoast ; it has minutely toothed leaves and scarlet, berries. The 
leaves of Yaupon have emetic and purgative properties, and wen* used as a medicinal 



Pepper Tree, Mango, Pistachio (external and section view of fruit). 


drink by the southern Indians. The Black Alder or Winterberry is a shrub of swampy 
woods from Florida to Missouri and Minnesota ; and a closely related Smooth Winter- 
berry is found in the swamps from Georgia to Pennsylvania. The Deciduous Holly 
is a shrubby tree with a greater range, being found from Maryland to Florida and 
west to the prairie states. Evergreen Hollies of the southeastern states include the 
Ink-berry, a low shrub with velvety twigs, entire leaves and black fruits; and the 
Large Gall berry, a taller shrub with spiny-tipped leaves and larger black fruits. Moun- 
tain Holly is a shrub with toothed leaves and bright scarlet berries, common to the 
mountainous region from New York to Alabama and Georgia. Another plant, also 
known as Mountain Holly {Nemo pant hes ) — differing chiefly in its floral anatomy — 
has deciduous entire leaves and red fruits; it grows in damp cool woods from New 
England to Virginia and west to Indiana. 



Poison Ivy ( Toxicodendron radicans) is an all-too-common vine of our 
eastern states; it can he recognized by the compound leaves each with three 
leaflets. Hamilton, New York. Photograph by O. B. Stanley. 



THE SUMAC FAMILY 
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The Humorous members of the Sumac Family ( Amcardiaceae ) — there arc about 
five hundred species- -are trees, shrubs or vines with a milky, resinous, often acrid, 
sap which is a powerJul skin poison in some species. In addition to the various kinds 
of Sumacs, the family is represented in the United States by Poison Ivy, Poison 
Oak, Poisonwood, Pistachio and Smoke Tree; introduced trees include the Mango 
and the Pepper Tree. 

The Sumacs (RJtus) arc stoutly branching shrubs or small trees with pinnately 
compound leaves in most of the species, ancl white or greenish white flowers, each 
with five petals and five sepals. The common Staghorn Sumac of the Atlantic Coast 
is a shrubby tree with contorted branches covered with long brown hairs; each 
compound leaf is made up of eleven to thirty-one pairs of leaflets. The small yellowish 
flowers are produced in dense pyramidal clusters, which change to masses of reddish- 
brown fruits in autumn. An acid drink, somewhat like lemonade, is made from the 
fruits ; while the bark and leaves arc rich in tannins. Smooth Sumac is a shrub with 
shorter and softer hairs on the steins, and with leaves made up of the same number 
of leaflets; the flower clusters are a bright green. The Smooth Sumac ranges more 
to the west and south than the Staghorn Sumac. The Black or Dwarf Sumac has 
smaller leaves than either of the preceding species, each consisting of nine to twenty- 
one leaflets. It is a shrubby tree found in dry woods and fields from New England to 
Florida and west to the prairie states. None of these Sumacs have any poisonous 
properties. 

In the central and western states wc find several other species of Rhus. Squaw 
Bush is a low-growing shrub found from Missouri and Texas to the Pacific coast. 
Each compound leaf is made up of three leaflets which are wavy margined or lobed; 
the pale yellow flowers are borne in the typical dense cluster of the Sumacs, and pro- 
duce red fruits. The pliant smaller branches were used in making liaskets by the In- 
dians of Washington and Oregon. In southern California there are the Laurel Sumac, 
growing to a height of ten feet, with simple evergreen and aromatic leaves and whitish 
fruits; the Lemonade Berry or Mahogany, a shrubby tree of the seacoast also with 
simple evergreen leaves ; and the Sugar Bush of the inland drier hillsides. 

Fragrant Sumac (Schmaltsia ) is a plant of another genus, found in dry woods 
from Florida to Indiana, ft has three leaflets in each compound leaf, yellowish flowers 
and crimson hairy fruits. 

There are several plants in the family with a resinous sap poisonous to the touch, 
grouped in the genus Toxicodendron — a long word meaning “poison tree”. Among 
them wc find the all-too-common Poison Ivy, the equally common Poison Oak and 
the, rarer Poison Sumac. Poison Sumac is a shrubby tree of swampy habitats, found 
from New England to Florida and west to Minnesota. Its compound leaves are di- 
vided into seven to eleven leaflets, and the greenish flowers give rise to clusters of 
white fruits, thus differing from the common Smooth and Staghorn Sumacs, which 
have reddish-brown fruits. Poison Ivy is a familiar vine, widespread throughout the 
eastern states, west to Kansas, The plant climbs by means of aerial roots which en- 
able it to cover walls, bushes and fences with a tangled growth. The glossy green 
compound leaves are made up of three leaflets, which may be entire or lobed or 



toothed. The volatile oil produced by the plant is extremely irritating to the skin of 
some people and is the bane of campers and hikers in the eastern states. Poison Ivy 
can he recognized by the three-leaflet compound leaves ; the harmless Woodbine, often 
confused with it, has five leaflets in its compound leaves. The Eastern Poison Oak is 
a shrub with hairy twigs and thick, lobed leaflets; it is common in dry woods along 
the eastern coastal plain south of New Jersey. The Western Poison Oak is one of the 
commonest shrubs in California; each compound leaf is made up of three leaflets, 
smaller than those of Poison Ivy and usually irregularly lobed or toothed. Both of 
these Poison Oaks have white fruits. 

Poisonwood ( Mctopimn ) is a small tree of southern Florida, its compound leaves 
divided inlo seven to nine leaflets and the yellowish-green flowers borne in open 
dust (M’S. The sap is a skin poison similar lo that of the Poison Ivy and Poison Oak. 

Two other native, but rather rare, members of the Sumac Family are the south- 
ern Smoke Tree and Pistachio. Smoke Trees (Col inns) are shrubby trees of rocky 
hillsides, found from Alabama and Arkansas to Missouri. The under surface of their 
simple oval leaves are covered with silky white hairs; the green flowers are borne in 
plume-like clusters. Pistachio (J’istacia) is a small tree of the Rio Grande region of 
Texas, with compound leaves divided into nine to nineteen leaflets and naked red- 
tinted flowers in clusters, producing dark bi'own fleshy stone-fruits. The pistachio 
nut of commerce comes from a tree of the Orient and Mediterranean regions; the 
kernel is pale green or creamy yellow in color and lias the oily flavor which makes it 
prized in cooking. 

Two introduced trees of the family are the Mango and the California Pepper Tree. 
The Mango ( Maiujifcra ) is native to the Malay Archipelago, but widely cultivated 
throughout the tropics. The leaves are large! and leathery, similar to those of the Mag- 
nolias ; green or yellow flowers, borne in stilT erect clusters, produce the edible green- 
ish stone-fruits whose taste has been variously described as being like that of an 
aprieoi. a peach and a pineapple. To dwellers of the tropics, where the Mango has 
been under cultivation for the last four thousand years, the fruit is of as great impor- 
tance as the apple is to us. Mangoes have escaped from cultivation in Florida and are 
naturalized in the southern portion of the state. The Pepper Tree ( Schimts ), native 
of Peru, has become as typical a California street tree as has the Eucalyptus from 
Australia. Pepper Trees have the drooping habit <>f a Weeping Willow, the pendant 
stems hearing compound leaves with mrinv narrow tapering leaflets. The clusters 
of inconspicuous yellowish flowers produce attractive masses of red berries. 



CHAPTER XXIX 


The h nclt horn and O rape I am dies 


T wo families of plants which, in the United States, are vines, shruhs and small 
trees, are grouped by botanists in the Buckthorn Order ; these are the Buckthorn 
or New Jersey Tea Family, and the Grape Family. 

T U ft Bt;c K T1KIRN FAMILY 

Six hundred species of shrubs and trees are found in ihe Buckthorn Family ( Rham - 
mu'Citc), which is widely distributed throughout the world. The members of this 
family have simple leaves and greenish flowers, each with four or five sepals and a 
similar number of petals. 

The Buckthorn genus (Rhanmus) is represented in northeastern United Stales 
by the. Alder-leaved Buckthorn, a low shrub found in the swamps of Xew Kngland 
and New Jersey, extending west to the Pacific Northwest ; the oval, rather acute 
leaves, are edged with fine teeth. In the southern and central states there are two com- 
mon species, the Indian Cherry and the Narrow-leaved Buckthorn. Indian Cherry is 
a shrubby tree with elliptical leaves and flowers in small clusters, producing spherical 
black stone-fruits. It is common to moist shaded banks from Virginia to Texas. The 
Narrow-leaved Buckthorn is another shrubby tree, with more narrow and pointed 
leaves, living along river hanks and on wet ground from Pennsylvania south and 
west to Texas and Nebraska. A shrub also known as Buckthorn, growing on the 
southern coastal plain, conspicuous for its spinescent branches and fragrant white 
flowers, belongs to another genus (Sagervtiu). The European Buckthorn, with rigid 
spine-like smaller stems, is cultivated as a hedge plant but often escapes and has be- 
come naturalized in some of our eastern stales. 

There are several other species of Jthauums native to the western part oi the 
United States. Bed Berry is a common shrub of tbc California mountainsides, some- 
times growing to be a medium-sized tree with spiny branches and leathery oval leaves 
edged with small teeth. The fruit consists of red berries in small clusters. Coffee 
Berry, also known as Yerba del Oso, also grows in the western part of the country in 
California and Oregon ; it is a shrub with narrow oblong leaves, growing on hillsides 
and desert slopes. Its red berries turn black when ripe. Cascara Sagrada is a shrub 
or small tree which is found among the conifers in the forests of Oregon and Washing- 
ton, sodtli into northern California. The bark contains a cathartic substance sold as 
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cascara. This tree is one of the few important medicinal plants growing in the United 
States. 

r l here are several other genera in the family of extremely local occurrence. Such 
are the Log Wood ( Coudalia), a small spiny tree of southwestern Texas ; Red Iron- 
wood ( Rcynosia ) and Black Iron wood (Kriujiodendrou) of the coast and Keys of 
Florida; and Naked Wood ( Colubrhia ) of the same region. Supplejack ( licrchemia ) 
is a woody vine or sprawling slmih with inconspicuous greenish-yellow flowers in 
small clusters. 1 he lough pliant stems give the plant its common name. It grows in 
various moist habitats from Virginia and Missouri southward to the Gulf of Mexico. 
The Jujube 'free (Zizyphus ) . a European shrub with red or black fruits, has become 
naturalized in some parts of Florida and the adjacent states. 

The genus ( canol/ius includes a great number of native plants, especially in the 
west. It is represented in the east by New Jersey Tea, in the south by Red Root, in the 
prairie states by Deer Brush and in the west hv some thirty species including Wild 
Lilac. Blue Blossom and Snow Brush. All have small hut attractive flowers, with five 
sepals and live hooded petals. New Jersey Tea is a luw-grov\ing shrub found on dry 
gravelly soils from Maine to Texas; the white flowers, with both petals and sepals 
colored alike, grow in dense clusters. The lea\cs are distinctly three-ribbed and more 
or less hairy ; during the Revolution they were used as a tea substitute. Red Root is a 
shrub of the same size but with smaller leaves ; it has similar dusters of whin* flowers. 
Red Root lives in ihc pinelands of Georgia, Florida and I .ouisiaiia. Deer Brush (also 
known as Tobacco Brush or Sticky Laurel) is a diffusely branching shrub with 
tough leathery leaves and a strong resinous or cinnamon odor; it grows on hillsides 
and mountain slopes from Montana and South Dakota west to the Pacific coast. The 
Snow Brush of the prairie slates, (known as Oregon Tea farther west) is a taller 
shrub with reddish branches at. 1 more rounded leaves. ( >n the hillsides and along the 
mountain canyons of California there grows the most colorful and abundant plant of 
the family, the California Lilac ; this is a vigorous growing shiub with dense dusters 
of white, pale blue or lavender blossoms which often are produced in such abundance 
that they obscure the foliage and tint the hillsides with a bluish haze. C losely related 
species include the Blue Blossom which ranges north into Oregon and has similar 
flower clusters ; and Snow Brush with white flowers, a plant of the open pine woods 
of California and Oregon. 


T II X G RAT K F A M 1 1. Y 

The members of the Grape Family ( Vitarcae ) are. woody vines, often attaining a 
length of fifty or sixty feet and climbing by means of tendrils which in reality are 
modified small branches. The leaves may be simple or compound, and the flowers, con- 
sisting of four or five sepals and a similar number of petals, grow' in dusters in the 
axils of the leaves. The fruit is a large juicy herrv. edible in many of the species and 
long used by mankind in the making of wine. In the family we find Woodbine, Pepper 
Vine, Possum Grape, Muscadine Grape and the various true Grapes. 

Woodbine or Virginia Creeper ( Parthvnocissus ) is an attractive vine with com- 
pound leaves, divided into five-toothed and pointed leaflets; the tendrils end in little 
adhesive discs useful to the vine in climbing. This is a familiar plant in the east, 
clambering over fences and stonewalls where it forms a drapery of glossy green in 
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summer and colorful masses of rich red in autumn. The small green flower clusters 
produce blue berries which inedible. Woodbine ranges throughout the eastern 
and central states. 

Pepper Vine (Ampclopsis) is a vine with fewer tendrils and simple or pinnate 
leaves, growing along river banks from Virginia southward and westward to the 
central states; greenish-blue berries are produced in flat-topped clusters. 

Possum Grape or Marine Ivy ( Cissus ) has somewhat fleshy, simple or c impound 
leaves ; this vine is common on sandy shores from Florida to Texas and Kansas. The 
small black berries are not edible. 



KIIAMXACEATi 

Alder-leaved Buckthorn, Cascara (leaf and fruit), Xcw Jrrsr\ Tea. 


Scuppernongs or Muscadine Grapes (Muscadiua) differ from all the preceding 
vines, as well as from the true Grapes, by having simple instead »>f forked tendrils and 
in the smooth rather than shredded hark. 'Hie simple leaves are usually coarsely 
toothed or divided into angular lobes; minute green flowers produce dull purple 
berries which have a tough skin. Scuppernong is a vine of swamps and sandy banks, 
ranging from our southeastern states west into Texas and Kansas. 

All of the native and introduced varieties of true grapes belong to the genus 
Vitis, which is the old classical name for the grape. They are vines with shredding 
hark, forked tendrils and large usually palmatcly lobed leaves ; minute green flowers 
give rise to clusters of juicy berries which vary in color from black to amber. Most 
of the species are native to our eastern and southern states, only a few' occurring on 
the prairies and in the far west. On the Pacific Coast there are two species. The 
California Wild Grape, with sinuous stems often fifty or sixty feet long, is common 
along streams in the mountains of California and Oregon, where it frequently covers 
oaks and cottonwoods with such a tangled growth that the mass of foliage kills the 
trees. The flowers are unusually fragrant and produce purple fruits. The Desert Grape 
is a smaller vine of southern California, producing smaller and blacker berries. 

Four of the common eastern species are characterized by leaves which are a 
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smooth green on the under side. The Sand or Sugar Grape is a low bushy plant of 
river banks and hillsides in \ irginia and southward ; the rather small leaves are a 
glossy green and the stems frequently lack tendrils. The purplish black fruit of the 
Sand Grape has a somewhat pleasant taste. The Frost or Chicken Grape is more of 
a vine, with leaves which are longer than they are broad, indistinctly divided into 
three lobes. The black fruits ripen only after the first frosts of autumn. Frost Grapes 
grow along stream hanks in thickets from New York south to the Gulf of Mexico 
and west to the Great Lakes ; they are sturdy and vigorous growing vines with trunks 
often a foot or more in diameter and climbing like lianes to the tops of the tallest trees. 
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The Rivcrbank ( irape is another high-climbing species of rock stream banks, inhabit- 
ing an extensive range from the Atlantic Coast west to the Rocky Mountain. The 
leaves are bright green and irregularly lobed. Sweet-scented flower dusters give rise 
to purplish -black sour fruits which are covered with a blue bloom. This is the com- 
monest grape of the northern states w r est of New England. The Cat or Red Grape, 
with deeply three- to five- lobed leaves, grows in sandy and rocky thickets from Iowa 
and Illinois south to the Gulf of Mexico , it is characterized by bright red branches 
and a black fruit without the usual bloom. 

Other species of grapes have leaves which are pale green or rusty colored and 
hairy on their under surface. The Blue Grape or Summer Grape found in rocky 
woods in our northeastern states, is a high climbing vine with three- to five-lohed 
leaves and sour purple fruit. The Downy Grape is a species of the central stales, 
found growing along streams in the woods from the Ozarks east to Florida and west 
to Texas; its leaves may be entire or ihreo-lobed, with a conspicuous triangular 
apex and an ashy-gray color to the cobwebby undersurface. The black fruits ripen 
and become sweet only after the frosts. The Summer or Pigeon Grape differs from the 
Downy Grape in the rusty red hairy covering to the undersurface of the leaves ; it is 
a tall climbing vine with black berries which vary in taste. This species grows in rocky 
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thickets over a wide area, from the Atlantic Coast to Kansas and Iowa. The most 
valuable of our native grapes is the Fox Grape of New England, which is also found 
southward in the Alleghenies as far as Georgia. The thick and strongly veined leaves 
are rusty woolly on the undersurface, and slightly three-lobed ; the fruits, relatively 
large when compared with those of the other native species, have a sweet musky 
taste and vary in color from purple to red and anther. The Fox Grape is the parent 
of such well-known varieties as the Concord, Catawba, Niagara and Delaware Grapes 
Grapes are among the oldest cultivated plants, grape seeds having been found in 
three-thousand-year old Egyptian tombs and in ruins of the Swiss lake dwellers. 
Grapes are predominantly north temperate region plants, and are especially abundant 
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Virginia Creeper and I'epper Vine. 


in the United States. The European Wine Grape was originally native to the Caspian 
or Caucasian region; it is not hardy in the United States except in the warmer parts 
of California and other southern and southwestern states. The early colonists tried, 
unsuccessfully, to grow W ine Grapes in Virginia. A variety of this European Grape, 
however, was brought with greater success to Mexico by the Spaniards, and from 
there brought to the California missions where it was grown both as a table grape 
and for making sherry wine. Fur a long time this so-called Mission Grape was the 
only variety grown in California ; it is still the common grape of vineyards in Mexico 
and some of our southwestern states. But other varieties of the European Wine 
Grape have since been introduced and these are used almost exclusively in the grape 
growing regions of California. Most commonly, the Tokay variety is grown for eat- 
ing, the Muscat for raisins and the Zinfandd for wine. 

Grapes were probably used in the making of wine long before they were culti- 
vated, and this is still their chief use. Second in importance is the production of raisins, 
and third their use as a fresh fruit and a source of grape juice. The only native grape 
used for any of these purposes, commercially, is the Fox Graj>e, which in some in- 
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stances has been crossed with the European Wine Grape to give more hardy and 
edible varieties. Best known descendant of the Fox Grape is the popular Concord 
variety which originated on the farm of Ephraim Bull in Concord, Massachusetts ; 
the town lias erected a monument commemorating the event. Concords are used as a 
fresh fruit, in making grape juice, and wine. The chief grape growing areas of the 
United States are New York and Ohio (around the lakes and rivers j, and California. 
The growing of grapes is an old California industry ; as long ago as 18f»0 there were 
over six thousand acres of vineyards cultivated chiefly for making white and red wines. 
This has grown to over four hundred thousand acres, distributed throughout the 
state although the largest of the vineyards are in southern California adjacent to the 
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F«.\ Grape and IJlue Grape. 


citrous groves, [n 1912 the (California vineyards produced almost fifty million gallons 
of wine. The California vineyards present a far ditlerent picture from that of the usual 
eastern vineyard or terraced European one. The plants are cut back every year, form- 
ing short stout gnarled trunks which look black and dead during the resting season. 
In spring a few long shoots are permitted to glow out horizontally and trail over 
wires up to a height of about four feet ; on *hese low vines the. grape clusters are borne. 

An important accessory product of the vineyards are raisins; raisins are. for the 
most part Muscat grapes which are gathered in trays and sun-dried for a period 
varying from a week to a month. Twenty pounds of grapes yield about five pounds 
of raisins. The curing process requires hot dry weather ; in case of rain or a damp spell, 
the trays have to be collected and protected from the moisture. Thousands of pounds 
of raisins are produced by California annually. 



CHAPTER XXX 


The Af allow Family and Its Relatives 


I N Tins chapter vvc* shall consider three families of related plants, some of which 
include common wild ilowers and their more showy garden relatives, others native, 
trees and plants important as a source of fibers. The Mallow Family, the Linden 
Family and the Kapok Family are all included in the Mallow Order ( Malvalcs ) ; 
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Marsh Mallow and Hollyhock. 

another family, the Cacao Family, is reserved for the next chapter which deeds with 
the beverage plants. 

T H E M ALE O W F A M 3 L Y 

The Mallow Family (Malvaceae) includes about a thousand species of herbs and 
shrubs — some of which become trees in the tropics — which are mainly warm tem- 
perate and tropical plants. Their leaves are simple and usually palmatelv lobed ; hut 
the most characteristic feature of the family is the large showy flower, often six to 
eight inches in diameter. The calyx is usually made up of five partly fused sepals, 
often surrounded at its base by a number of small leaf-like, bracts. The five large 
petals surround a central column which is ihc fused mass of stamens, often brightly 
colored and prominent ; within this column is the pistil. The fruit is a capsule, some- 
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times large as in the Cotton Plant. There are numerous kinds of native Mallows, es- 
pecially in the South and West ; many of the introduced garden varieties have es- 
caped and become naturalized in some, states, in addition there are. the Flowering 
Maples, the Rose Mallows or Hibiscus, Hollyhock and Cotton. 

The True Mallows ( Malva ), with lobed or dissected leaves, include thirty species 
native to Europe, northern Africa and Asia ; where they occur in the United States 
they have escaped from cultivation. The mucilaginous leaves and flowers of some of 
the species have medicinal value; though the marshmallow of commerce comes from 
the root of another genus (A Ithaca) common to the marshes of Europe. Dwarf Mal- 



low, with slender trailing stems, rounded leaves and pale lilac flowers, is found 
throughout eastern and western United States. Cheeseweed is more erect and wide- 
spreading, with shallowly lobed leaves and pink or lilac petals ; it grows along road- 
sides and in waste places from Florida to Texas, north into the central states as well 
as westward. Musk Mallow has five-part cd ami deeply lobed leaves, a hairy calyx 
and rose or white flowers. It has become established in various states from the Atlantic 
to the Pacific coast. 

The False Mallows ( Malvasirnm) include seventy-five plants, either herbaceous 
or shrubby, found wild as well as under cultivation. The Yellow False Mallow is an 
annual with narrowly elliptical leaves and yellow flowers, thriving on dry rocky hill- 
sides from Alabama northward into Kansas. Several other species occur native in the 
Gulf region from Florida to Texas, all with yellow or orange flowers. Of the nineteen 
species growing on the Pacific coast, we might mention the attractive Desert Five 
Sjx>t, with its hairy rounded leaves and rose-pink petals, each marked with a darker 
spot at its l>ase ; this is a plant of the California deserts and adjacent Arizona and 
Nevada. The Bush Mallow is a tall shrubby species with pink flowers, growing on 
the hillsides of southern California. Several of the garden varieties have white petals 
with purplish spots or “eves” at their base. 
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The Poppy Mallows ( Callirrhoe ) include eight American species with lobed 01 
dissected leaves. The Clustered Poppy Mallow, with deep purple flowers, is a plant 
of dry woods from Alabama and Texas northward. Other related species with purple, 
violet, crimson or white flowers inhabit the dry plains and prairies. 

The Wax Mallows (Matvaviscus) are tropical plants of which one species reaches 
our Gulf coast region ; they are tall perennials with rounded three-lobed leaves and 
vermilion flowers. The Achania Wax Mallow of South America is a favorite house 
and conservatory plant, because of the unusual scarlet flowers which remain partly 
closed. 
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Desert Hollyhock and Checke r Bloom. 


The Flowering Maples (. Ibulilon ) get their name from the similarity of their 
leaves to those of the Maples; they are also known as Chinese Bell blowers because 
the pendant flowers, with their tubular calyx, never open wide. Various cultivated 
species come from China, Abyssinia, and South America. A Brazilian species has a 
long bright red calyx and lemon yellow petals with a column of protruding stamens. 
Some of the tropical members of the genus yield fibers of commercial importance, 
known as China jute. The Asiatic Indian Mallow or Velvet Leaf is such a species, 
with velvety foliage and yellow flowers ; it has become naturalized in waste places from 
New England to Florida and Texas. 

Virginia Mallow (Si da) has palmately lobed leaves and flowers with triangular 
calyx lobes and white petals ; it grows along rocky banks and river margins from 
Ohio to Virginia. There arc a hundred other widely distributed species in various 
countries, many of them with fibrous bark. Prickly Sida is a yellow-flowered plant of 
waste places throughout eastern and central United States. A few other species, some 
native and some naturalized, occur in the southeastern states. In alkali habitats from 
Texas west to the Pacific Coast we find the Alkali Mallow, a prostrate low-growing 
plant with gray-white stems and foliage, and pale yellow or cream-colored flowers. 



The True Mallows ( Malva ) are European or Asialic plants which have 
become naturalized in various parts of the United States. Eaton, New York. 




It often becomes a tioublcsomc weed in orchards, bung then known as White Weed 
The Globe Mallows ( Sphaeralcca ) of the mid western states have pink or brick- 
red flowers and lobed haves, three speucs inhabit the dry plains from lexas to 
Iowa and Kansas In our southwestern deserts grows a near relative, the Deseit 
Hollyhock or Apncot Mallow with brick-icd flowti s, solitary or in axillary clustei s, 
and prominently veined tlmk leaves Other western Mallows include the Wild 
Hollyhock or Maple-leaved Mallow (Sphacralua) of sticam margins from the 
Dakotas 1 o the Pacihc Coast, the large pink or wink floweis are often elusteied at 
tin summit of the plant There' is also the Checker Bloom ( Sidaleui ) with tummal 




M \T VU r\i« 

llowirnitf M i])k and Okri 


cylindrical clusters of rose or purple flow ers growing on open hillside s of Cahfoi ma , 
a dozen related species arc found in the meadow s and mountain valh \ s oj that state 
Okra 01 Gumbo (Abelmosthus ) is a largo coai st plan! native to Africa wine h has 
escaped fiom cultivation in the Gulf region, this member of the Mallow Family is 
grown for its mucilaginous pods whicli arc used in soups and stews 

The most strikingly flowered genus of the* fannl> is the Rose Mallow ( Hibiscus ), 
of which w r e have several native species The Swamp Rose Mallow is a vigorous 
growing plant, reaching a height of eight fe et m the coastal marshes from New 
England to Texas, as well as m swampy habitats west along the Great Lakes its 
light rose-pink flowers aic often seven inches m diameter The Cnmson-eje Rose 
Mallow grows m coastal marshes also, from New Jersey southward, it has white 
flowers marked with a crimson or purple center There are seven other species occur- 
ring m swamps and wet habitats of our southeastern states In the West, there are the 
California Rose Mallow with white or pink flowers, marked with a deep crimson 
center, hung in the river swamps of California, and ihc Pale Face, a species with 
laventler to white blossoms, marked with purple m the center, growing on the south- 
western deserts and west to Texas Because of the brilliantly colored and showy 
flowers, many foreign species as well as native ones are garden favorites Of the two 
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hundred known species, many can be found in our American gardens : in the South 
they form outdoor shrubs often attaining the size of trees. Chinese Hibiscus is a 
popular variety with brilliant red flowers four to five inches in diameter and a pro- 
jecting central column of scarlet stamens and pistil. Sunset Hibiscus, or Queen of 
the Summer, is a species from China and Japan with pale yellow or while large flowers ; 
each petal has a purple "eye" at its base. Rose of Sharon has bell-shaped rather 
small flowers, varying in color from purple and violet to pink and white; its native 
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Chinese Hibiscus (tipper left), Swamp Kuse Mallow {lower left), Rose of 
Sharon ( right ). 


home is Asia. The Trailing Hollyhock, or Flower-of-an-hour, from Africa is an 
interesting plant wdtli yellow or white flowers which open in the sun and close in 
the shade. 

Among the cultivated flowers, none are so completely associated with old-fashioned 
gardens as the Hollyhock (Althaea). This member of the Mallow Family, native of 
China, was already in cultivation in that country when discovered by Europeans. 
The wild forms are usually rose or pink flowered ; cultivated varieties occur in a 
number of shades, in both single- and double-flowered forms. 

There is no other single plant which has so influenced civilization and economic 
history as the Cotton Plant ( Gossypium ). The name is derived from the French 
“coton”, which in turn comes from the Arabic “qutun”. There arc thirty or forty 
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species, native to the warmer portions of the whole world. It is said to be the only 
plant uf any ccouomic importance which was cultivated independently in both the 
Old and the New World. Cotton cloth has been found in ruins in India which are 
five thousand years old ; the plant was not, however, cultivated in the Mediterranean 
region until the beginning of the Christian Era and it was not until the Middle Ages 
that the true value of cotton as a textile fiber became known. In the New' World, 
Columbus found the American aborigines using cotton cloth ; cotton was grown in 
Mexico. Central and South America when the Spaniards arrived. When Coronado 
reached the region which now is Arizona and New Mexico, he found cotton already 
under cultivation there. It ranks as the must important plant fiber, and has played 
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Upland Coltim: section of flower, .mineral habit of plant, and fruit or boll. 


an important role in bringing mi the Industrial Revolution which had such far- 
reaching effects upon civilization. 

Cotton plants are herbaceous annuals when cultivated in temperate countries; in 
the wanner portions of the continents, the wild species are often shrubby perennials 
and attain the size of trees. The leaves are heart-shaped and usually three- to seven- 
lobed ; the flowers vary in color in the different species. Upland Cotton has white 
Mallow-like flow r ers which turn pink in a day or tw r o ; Sea Island Cotton has yellow 
flowers. The fruiting capsule or boll contains seeds which are covered with long 
white unicellular hairs — the fibers which, because of their natural twist, can be 
woven into threads and yarns. There are six commonly grown species. The longest and 
silkiest fibers come from Sea Island Cotton, native to the West Indies and first grown 
on the islands and coastal areas off Georgia, South Carolina and Florida. The de- 
structive Boll Weevil pest made growing this species unprofitable in the United 
States, so that little of the American crop consists of this variety. Egyptian Cotton 
lias a fiber intermediate in length between the Sea Island and the Upland species ; 
it is grown under irrigation in Arizona and California, where the well-known Pima 
and Yuma varieties are produced. Most of the American cotton is secured from 



Upland Cotton, which is hardier than either of the preceding. Old World species 
include Levant Cotton, cultivated in western Asia and southern Europe; Indian 
Cotton, the common crop of India; and the Chinese and Japanese Cottons. 

Since the fibers of cotton are very firmly attached to the seeds, as long as they 
were removed by hand, cotton was not ividely used. After the invention of the cotton 
gin in 1792, cotton growing received a great impetus. Touay about two thirds of the 
world’s supply comes from the United States ; other cotton countries, in order of 
importance, lieing India, China, Egypt and Russia. Cotton is grown in a surprising 
number of states in this country — nineteen states considering it a leading crop. Most 
of the cotton is grown in a vast area south of an imaginary thirteen hundred mile 
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Linden (left) leaves, flowers and fruit* Baobab flower; Kapok tm-, leaves and 
fruit (upper rii/ht). 

line from Virginia to Texas; it is also grown in California, Arizona and New 
Mexico. At first the cotton fibers were considered the only important part of the 
cotton plant ; as the crop increased, the disposal of the useless seeds became quite 
a problem. Laws were passed in 1857 prohibiting the dumping of cotton seeds in 
creeks and rivers. But in the next twenty years methods for obtaining the valuable, 
oil from the cotton seeds were improved, until today cottonseed oil is one of the im- 
portant products of the cotton crop. Cottonseed oil is u*ed in making margarine 
butter substitutes, table oils, and soaps ; the “cake” left after the removal of the oil 
is used as cattle food. Three quarters of a million tons of cottonseed oil are produced 
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annuallv Another important aspect of the cotton plant is its increasing value as a 
source of cellulosc-acetate products such as rayon “silks” Cotton and wood pulp are 
both used to procure pure cellulose, winch m solution is squuted through holes in a 
metal plate to make continuous “threads” which harden quickly to form the lustrous 
basis of the increasingly popular ravon products 

THE L 1 \ T D r N FAMILY 

The 1 inden Family (7 ihact ae) has only one genus, the Linden native to the United 
States, though it include s over three bundled species of temperate and tropical 
plants These are for the most part sin ubs or trees with simple deciduous leave s and 
with small creamy-white or yellow flovvets grouped in clusters In many specie s the 
hark is fibrous enough to he of commeicial value Another genus, the Jute Plants, 
have escaped from cultivation and become naturalized in the Gulf states 

lute (Cot chorus) is an annual plant, six to ten feet in height, with scirate leaves 
and small yellow' flowcis Several of the Central Ameucan and South American 
species have become naturalized in Morula and adjacent states, when tluv aic known 
as Jew’s Mallows The Jute of commence is a long film — si\ to t< n feet m length - 
secured from the hark of several species native to India Jute fibers aie mfciior to 
those of flax or hemp because a v diving diameter of the film cell causes unequal 
strength in different parts oL tlu fiber , in addition they aie too buttle and woodv U> 
be woven by the ordinary methods used for other plant films Jute films .ire sepa- 
rated by retting undci water, and the dried fibers arc then baled and shipped Juti 
is used in making coidage, sacking, matting, paper, cloth, and Brussels and Wilton 
caipets The Department of Agriculture attempted the intioduction of tins hlxi 
plant into the United States, setting out plants fiom '1 exas to South Carolina in 
1870 As yid, however our crop is negligible, over a hundred million pounds aie 
imported annually 

The Lindens ( Tilia ), also known as Basswoods, are repie sented m tlu l mted 
States by fifteen species, all occ urnng e j ast of the Rocky Mountains and most com- 
mon m the southeastern states 1 liese aie all trees with deciduous, lit ait -shaped and 
toothed leaves The clusters of flowers, and later the small flints aie attached to a 
leaf-like bract which supports the fruits when they sepaiale from the parent tree and 
acts as a plane aiding wind dispei sal "J he flowets are unusually flagrant and y leld 
large quantities of nectar, utilized by lxus m making a delicate tasting honty The 
inner bark of Lindens is fibious, and sometimes used for making matting, cordage 
and fish nets The wood is pale colored, light in weight and straight giaintd, it is 
used for interior finish, articles of woodenware, paper pulp and sounding boards 
of pianos The American Lmden is a good-sized tree, often 100 feet tall, of nch moist 
woods from New England west through the Great Lakes area to Nebraska, south 
to Ohio and Kentucky The knaves are smooth, with tufts of hairs in their axils where 
they join the branches Another species, found from New England to North Carolina 
and Missouri, has more hairy leaves and less conspicuous tufts of hans in the leaf 
axils All the other Lindens ate small- or medium-sized trees of Texas, the Gulf 
states, Florida and the coastal plain as far north as Virginia 
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Ike Beverage Plants 




M an must drink is well as cat , and the obliging plant kingdom lias furnished 
him with a great vanity of alcoholic and non-alcoholic be\eragis to suit evuy 
task Of the fomm, \\i have alnady hemme acquainted with Hops (Cluptti H) 
and the importance of Yiast (C haptor 5 I m the making of wine from giapts (t hap- 
1 cm 2^) A great number of our common non-alcoholic he\ tragi s and soil’ diinCs 
ate jukcs of fruits, suth as eider, orangeade and lemonade, others ate flavoied with 
root anel foliage extracts Hut the most important is that gicat ti 10 of tabic be \e rages 
(tea, coffee and cocoa) which arc as essential a part of our meals as the meal and 
\cgetables These aneient beverages come from plants in three different families, 
wield) separated geographically Coffee is in the Madeler Famil}, its hotame.il rela- 
tives, in the Madder Ordci (Rubuiles ) , being the 1 lonev suckles and Teasels Tea is 
a plant in the Tea Familv, belonging with the Violets and Begonias m the oidei 
known as the Pmu tali s Cocoa and chocolate come fiom trees in the Caeao Family 
which is closed} related to the plants discussed in the pi feeding ehapte r Each of these 
Ihicccomcsfiom one of the ancient ecntcis of agiiiultiue , tea fiemi the Client, coffee 
from Africa anel cocoa from the home ol the Vtecs in tiopical America 

THE CACAO FAMILY 

The Cacao Familv ( Sterculiaccai ) includes about seven hundred species of trees 
and shrubs which are elncfl} tropical and sub-tropical in their range They have 
simple, raiely compound, leaves and flowers usually with a five-parted eal>x and 
five petals '] he stamens, like those of the Mallow Family, are united into a columnar 
tube In addition to the important Cacao Tre*e (Theobroma) , the family is repie- 
sented in the t topics by the Cola Tree (Cola) of Africa, cultivated m the West In- 
dies The seeds of the Cola Tree ate the “nuts*' used medicinally and for a well-known 
soft drink In the United States its representatives are tw T o western shrubs Flannel 
Bush (Fremont ta) named after General John C Fremont, explorer of the far west 
anel discoverer of the plant, is also peculiarly known as California Slippery Elm 
because the bark is used as a substitute for the bark of that tree Flannel Bush is an 
evergreen shrub w'lth leaves which arc grayish-white on their undersurface and 
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flowers which lack petals, the five-parted calyx being yellow and petal-like. It grows 
to a height of ten feet on the slopes of the California mountains. Another, related 
genus ( Ayenia ) is a low-growing shrub of the southern California mountains, with 
brownish flowers, made up of both petals and sepals. 

When Linnaeus, the great Swedish botanist who classified and named many of 
the plants of the world, first tasted the then unusual beverage chocolate, lie exclaimed, 
“Ah, Tea for the Gods !“ Later he gave the Cacao Tree the scientific name of Theo- 
broma which is the Greek equivalent of his exclamation. There are about a dozen 
small trees in the genus, all native to tropical America and characterized by simple 
leathery leaves and small pink flowers ; these are. borne directly on the tree trunk, and 
thus the fruit pods are produced in the same unusual fashion. Each tree bears about 
twenty large pods, filled with almond-like seeds in a pulp ; these seeds are the “beans” 
used in making cocoa and chocolate. 

The Cacao Tree was under cultivation when the Spaniards came to Mexico and 
Out nil America; the original home may have been northern South America. The 
beverage made from the cacao seeds was highly prized by the Aztecs and Mexicans, 
who called it “chocolatl” ; this was a cold frothy drink, seasoned with peppers and 
spices. The Spaniards brought “chocolatl” to Europe, improving it ( we think ) by add- 
ing sugar; there its use began in about 1600, but it was so expensive that only the 
wealthy could afford it. The English further “improved” it by adding milk. Swank 
chocolate houses which later became famous clubs, sprang up in London and Amster- 
dam where the aristocrats could come and sip this “tea of the Gods’ . 

At first Cacao Trees were grown only in the New World, especially in Brazil, 
Ecuador, Trinidad and San Domingo, hut at present at least half of the world's 
supply comes from Africa (the Gold Coast, Nigeria, St. Thomas). Java and Ceylon. 
The greatest consuming cou nt rics are the United States (leading with a per capita 
annual consumption of about two pounds), Germany, Holland and Great Britain. 

Cacao Trees are strictly tropical, requiring high temperatures for their growth. 
Knur or five year old trees begin hearing the pods on their trunks ; these are cut off 
and the seeds removed from the pulp, placed in boxes or in heaps covered with sand 
and allowed to ferment. Fermentation involves decomposition of the mucilaginous 
seed coats. After fermentation and subsequent washing, the seeds are dried, then 
roasted, shelled and broken into pieces known as “nibs”. Now they are ready to be 
made into either cocoa or chocolate. If. when the nibs are sent through presses, the 
oily cocoa butter is removed, the ground and dried product is cocoa. If chocolate is 
to be made, the cocoa butter is left in, sometimes even more is added, as well as sugar. 
Both products contain various volatile flavoring substances and a drug, theobromine, 
related to caffeine. Milk chocolate in cakes for eating was introduced by a Swiss 
manufacturer in 1 876. Cocoa butter is an important adjunct of the cocoa and chocolale 
business ; it is widely used in making confectionery, cosmetics, ointments and soaps. 

T II K T E A FAMILY 

The Tea Family ( Theaceae ) includes two or three hundred species which are vines, 
shrubs or trees of tropical and warm temperate regions ; they often have showy flowers 
with five sepals and five petals. Our few native members of the family are all found 
in the southeastern states — Loblolly Bay, Silky Camellia and Mountain Camellia. In 
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otildooi cultivation, especially in the South and West, is the True Camellia, a native 
of southern Asia lea itself is an Old \\ orld plant widely cultivated in tlu tropics 
Loblolly Hay ( Gmdonia ) is a large tree with evergreen leaves, much like those 
of the Magnolia, gunvmg in the swamps and along the hays of the coastal plain fioni 
North Caiolina to Louisiana 1 he tree heats laige fragrant flowers on stout 1 eddish 
stems, each flower consists of five sepals and five white petals Silky Camellia 
(Stiuntia) is a shrub whose flowers have white petals and puiplt stamens, it in- 
habits wooded hillsides along the coastal plain fioni \ lrgima to 1 ouisiaiia Re- 
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Flannel Rush ( lift ), Cicm pi uit — trunk with fruits, section of flovur and 
section ol pod 

stricted to the luglur areas of the Blue Ridge and Appalachian Mountains is the 
Mountain Camellia ( Malaihodendron ), a white -flow ei mg shrub of woodland stream 
banks 

The True Camellias ( Camellia ) are showy-flowered shiubs and trees named 
after a Jesuit, George Camellus, who tiavellcd widely in Asia during the seventeenth 
century Camellias have handsome evergreen foliage and bear large red, pink or 
white flowers In many varieties some of the stamens aie transformed into additional 
smaller petals, making double flowers Camellias grow well on the sandy pineland 
soil of our southeastern states, provided they are protected from too much direct 
sunlight 

The Tea Plant ( Thca ) is a shrub or small tree with a dense head of leathery 
toothed leaves, and w’lth white or pink flowers bearing conspicuous stamen clusters 


The word “tea” is an anglicized version of the Chinese dialect “te”. The origin of the 
Tea Plant is buried in the obscurity of Chinese legends; it was cultivated by 2500 
B.C., originally for medicinal purposes. Its native home may have been in northern 
India. By the ninth century its cultivation and use had spread to Japan, and at tliat 
time it already was the most common Oriental beverage. Explorers brought tea back 
to Great Britain and Holland in the sixteenth century, the first teas coming from 
Java. Soon it was being served in London coffee houses ; but, selling at sixty shillings 
a pound, was a luxury only the wealthy could afford. Tea drinking was a habit 
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Tea (left), Loblolly Bay (« tfer right) and Camellia l lower right). 


brought by the early colonists to the New World; and perl taps no other plant is so 
intimately bound up with the traditional events preceding the Revolution. The four- 
o’clock tea hahit of the British dates back only to the middle of the last century. The 
great consumer of tea is England, where each person uses an average of nine 
pounds annually ; other countries using tea liberally are Canada, Australia, Russia 
and the United States. We average about a pound per person each year. 

The great tea exporting countries of the world arc India and Ceylon, which grow 
about half of the entire tea crop. Most of the Chinese tea is consumed at home. Other 
tea producing countries include the Dutch East Indies, Japan and Formosa. In- 
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troduccd into the Carolinas. tea growing was a failure because of the scarcity of 
cheap labor. The finest grades of tea come from picking only the youngest and most 
tender leaves. For all grades of tea, the leaves are slightly bruised before being 
further treated. If green teas, such as the Oolong and Souchong varieties, are de- 
sired. the bruised leaves are dried in firing machines and arc then ready to be 
packed and shipped. In making black teas such as the Orange Pekoe, which comes 
from Ceylon and India, the bruised leaves are allowed to dry slowly enough to per- 
mit fermentation to take place ; after fermentation, the blackened leaves are fired as 
in the case of the green teas. The tea leaves contain volatile oils, ajkaloids, and tan- 
nins ; the volatile oils lend the aromatic fragrance to the beverage and the alkaloid 
drug thcinc gives the stimulating effect. Both of these are more soluble than the 
bitter tannins, which are removed only when the leaves are boiled. 

Many other “teas” are made from various plant leaves ; the early colonists tried 
various tea substitutes, as we have noted in the case of New Jersey Tea. A favorite 
beverage throughout most of South America is Yerba Mate, made from the leaves 
of a Holly which also contains ihcine. The lea, prepared by pouring boiling water 
over the leaves, adding sugar or lemon juice, is sucked through a hollow tube pro- 
vided with a strainer at one end. Mate plantations are found in northern Argentine. 

THE MADDER FAMILY # 

The flowers of the Madder Family ( Rubiaccac) differ from those of all the plants so 
far considered, in that the petals are fused to form a tubular or funnel-shaped corolla 
with a lobed margin. Other families with this same characteristic will he described 
in later chapters. The Madder Family is one of the largest of all the flowering plants, 
there being five thousand species of wild flowers, shrubs and trees in the family. It is 
important economically, for in addition to coffee the family includes plants which 
produce substances useful as dyes and medicines. There are more representatives 
native to the United States than in either the Tea or the Cacao Families. In the south- 
eastern states grow the Fever Tree and Wild Coffee; in our eastern and central 
states the shrubby Button Bush and various wild flowers including Bluets, Part- 
ridge Berry, Buttonweed, the Bedstraws, Goose Grass, Wild Liquorice and Madder. 
S{x*cies of economic importance are Coffee, Cinchona and Madder — the latter the 
source of the brilliant red dye alizarine. 

Fever Tree (Pinckneya) is a small tree native to sandy swamps of the coastal 
plain, from South Carolina to Florida ; it has broad elliptical leaves and five-lobed 
yellow or purple flowers which are made more conspicuous by their petaloid, pink 
bracts and sepals. Wild Coffee ( Psychotria ) is a shrub or tree of the Florida ham- 
mock and keys with oval leaves and white flowers, and red or orange berries for 
fruits. 

Around the margin of swamps, ponds and streams one often finds a thicket of 
shrubby trees with small white flowers clustered in globular heads. This is Button- 
bush ( Cephalanthus ), distributed from New England westward to Texas and New 
Mexico. The six species in the genus are all American and Asiatic in distribution. 
Buttonbush bark has been used for treating fevers, being rich in tannins. 

The most attractive small wild flower of grassy meadows and open woods of the 
northeastern states in the Bluet (Houstonia — named after Dr. William Houston, an 




Bluets ( Houstonia caerulea) arc small pale blue flowers which occur com- 
monly in pastures and grassy fields. The Adirondacks, New York. 


early English botanist). Bluets have, a four-lobod pale blue corolla, and narrow 
grass-like leaves. Fourteen related species grow in the southeastern states, four or 
live ranging westward into the prairies: all are low-growing plants with small while, 
blue or pink flowers. 

Partridge Berry (Mitchclla-^ommemoraUng a Virginia doctor, John Mitchell, 
an early student of American plant life ) is a creeping plant growing ill damp mossy 
woods, throughout New England and westward to Texas and ‘Minnesota. There are 

only two species in the genus, the other being native to Asia. Partridge Berry has 
round evergreen opposite leaves and small fragrant white berries. Buttomveed 
( Diodia ) is another creeping plant, found in low ground and swamps from Wu 
England to Texas and Kansas. The small white or pink flowers are horm* in the 
axils of narrow tapering leaves. 

The Bedstraws ( Galium ) include over twenty species in the United States, most 
of them native to the South and East ; they are low plants with four-angled stems, 
leaves in whorls and small white flowers in open clusters. Sweet-scented Bedstraw is 
a common plant with greenish white flowers found in the open woods from New 
England to Alabama and also on the Pacific coast. Goose Grass, a weak scrambling 
plant with whorls of six or eight leaves and white flowers, grows in dry rocky thickets 
from New England southward to North Carolina and west to Minnesota. Northern 
Bedstraw is another species, found in rocky woods in the north central states and 
frequently grown in rock gardens because of its compact clusters of white flowers. 
Wild Madder is a European species with bristle-tipped leaves grown in gardens for 
the mist-like effect of the profuse masses of small flowers. 

The name Cinchona was given to a genus of South American trees because the 
Countess of Chinchon, wife of a Spanish official in Peru, was cured in the early 
seventeenth century by the use of the bark. The Cinchonas are shrubs and trees 
native to the Andes, with leathery evergreen leaves and f ragranl whit e or pink fit nvers ; 
from the hath of the roots, and sometimes from the trunk, quinine is secured. The 
medicinal value of the bark was known to the Indians before the coming of the 
Spaniards. Today little quinine comes from the Wild Peruvian trees, most of it being 
produced on plantations in India and Java. The value of quinine lies in its lethal 
effect upon the malaria micro-organisma. i 

Coffee ( Caffca ) includes at least twenty species of shrubs and trees common to 
the Old World, many of them African. The coffee shrub which is the source of our 
beverage is native to Abyssinia ; the name may be derived from the province of Kaffa 
in that country, where the coffee plant is known to grow wild. Coffee was in use in 
Abyssinia in the fifteenth century, but beyond that date its history is obscure. At the 
beginning of the seventeenth century the beverage was used in Egypt, Arabia and 
Turkey ; especially during the religious ceremonies of the Mohammedans in order to 
keep the priests awake. Later, however, it was considered an intoxicating drink and 
prohibited by the Koran ; but in spite of the prohibition it became the national drink 
of Arabia. About this same time the use of coffee spread to Europe, and coffee houses 
appeared in London about 1652. These played an important part in the social and 
literary life of the last two centuries, though coffee drinking in public houses was 
fought by many as a public moral evil and prohibitionists were active but unsuccess- 
ful. Until the end of the seventeenth century most of the coffee came from the Mocha 
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variety grown in Arabia. 1 hen the Dutch began its cultivation in the East and West 
Indies; from the latter it spread tn Brazil and Mexico. Today Brazil produces some 
two billion pounds annually — the greatest percentage of the world s supply. The 
l nited States consumes a great share of this, averaging eleven pounds per person 
annually in contrast to the British per capita average of somewhat less tha. pound. 

The C.ofler shrub lias bright green oval leaves and clusters of fragrant white 
flowers ; the Iruit is a dark red berry the size of a cherry, containing two seeds buried 
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(.'oflVc, Quinine (lca\es), Buttmilmsli ( up per rhihl). Partridge Berry {Iniccr nt/hl), 

in a fleshy pulp. Alter the fruits are piu-vd they are put through a machine where 
they are pulped and the seeds removed; in order to remove a parchment-like skin 
covering the seeds, they are allowed to ferment for a few days. The seeds are later 
dried and roasted, the latter an important process because it determines to a great 
extent the delicate aroma and flavor of the coffee. The flavor is due in part to the 
development of the at uniat ic oil caffeine during the roasting process ; the physiological 
stimulation resulting from the coffee drinking is due to the presence of the drug 
caffeine, closely allied chemically to the thcinc of tea or the theobromine of cocoa. 
The best coffees come from Arabia, but most of the American grades are produced 
in Java or Brazil. 
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A dtvkksg assemblage of wild flowers, economic plants, shrubs and trees arc found 
in the families which are grouped in the Myrtle Order (Alyrtah s ) ; many of 
these, are aquatic or amphibious species common in swamps, ponds and coasial 
marshes. Most of the introduced and native plants of importance in the order are in 
the large Myrtle and Evening Primrose Families ; a few other species of interest are. 
included in the. Tupelo, Mangrove, Pomegranate, Loosestrife and Daphne Families. 

T II K MYKTLK FAMILY 

In the Myrtle Family (Myrtacmc ) are many shrubs and trees with evergreen leaves 
and richly provided with aromatic volatile oils. The flowers, often very showy, con- 
sist of a four- or five-lobod calyx and usually a similar number of petals. The family 
is poorly represented except in Australia and the American tropics, where; most of 
tlie three thousand species are found. The family is a source of valuable, woods, gums, 
resins, oils and food products. The only native species are the Stoppers, Naked Wood 
and Spice Wood of Florida; the ornamental Myrtle, Guava and Eucalyptus, or Aus- 
tralian Gum, are introduced plants; and cloves, allspice and hay rum are procured 
from tropical members of the family. 

The Stoppers ( Eugenia) of the Florida hammocks and keys are a small advance 
guard of some eight species which have pushed northward from the tropics where 
five hundred of their relatives can be. found. Spanish Stopper is a small shrubby tree 
with light brown checkered bark, tinged with red, and thick elliptical leaves ; the white 
flowers produce a black berry as fruit Related species include the White Stopper 
with ashy gray branches and the Red Stopper with more pointed leaves and reddish 
tinged bark. Few of these grow more than thirty feet tall. The Clove Tree, another 
species of this genus, is found in the Molucca or Spice Islands of the Malay Archipel- 
ago. This is evergreen, growing to the size of an apple tree. The crimson flowers are 
not allowed to mature under cultivation, for the commercial cloves are the unopened 
flower buds. Each clove is a dried bud, the long cylindrical part being the ovary of 
the flower, sunnounted by the four tooth-like lobes of the calyx, within which are the 
infolded petals. During the days of the Romans, traffic in cloves was very profitable 
since the price of this spice was several hundred dollars an ounce. Even in later times, 
various nations, as the Dutch and Portuguese, fought to control the profitable num- 
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opoly in doves. Most of the supply now conies from the West Indies and Mauritius 
Islands as well as from their original home in the Spice Islands. 

Two other trees in the Myrtle Family, native to Florida, are the Naked Wood 
( Anamomis ), a tree of the Florida Hammocks, with fragrant while flowers, often 
attaining a height of sixty feet ; and Spice Wood ( Calyptranthes ). a more shrubby 
species with white flowers which have sepals hut no petals. 

Guava (Psidiitm ) , native to Mexico. Central America and South America, is a 
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White Stopper (uffer lift), Kucalypliw flowers (lower left), JiuralyJ'lus rostrala 
(right), h. globulus (center). 


small tropical tree cultivated in Florida «::d to a lesser extent in California; in the 
former slate it has escaped from cultivation and become naturalized in many areas. 
Guava trees grow to be twenty fed high, and have thick prominently veined leaves 
and white flowers each with four incurved petals and numerous white stamens. The 
spherical or pear-shaped fruit may have a diameter of four inches ; a thin yellow skin 
covers the pulp which varies in color from white to deep pink. The flesh, sweet or 
slightly acid in taste, has a distinctive musky flavor; it is used in making beverages, 
cakes, pies and jellies. The making of guava jelly has become an important industry 
in several of the tropical American countries. 

Allspice is made from the dried unripe berries of a tree ( Pimcnta ) native to 
Jamaica, Mexico and Central America which has large leathery leaves and clusters 
of numerous small white flowers. Another species is the Bay Rum Tree, from whose 
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leaves tlu: aromatic product is secured ; it is native to the West Indies and Venezuela. 

True Myrtle ( Alyrhts ) has no representative native to the United States; the 
Periwinkles ( Vinca ) are sometimes called Myrtles, but they belong to another fam- 
ily. The Myrtle of the Greeks and Romans is a strongly scented shrub with glossy 
evergreen leaves and white or rose tinted flowers ; its fruits are like those of the blue- 
berry. Myrtle, a native of the Mediterranean region, is cultivated in pots in our north- 
ern states, and out of doors in the South. 

In the Myrtle Family we find the Australian Gum ( llucalyptits ), one of the few 
trees that, in its native home, equals the Sequoias in stature — a goqus which has made 
itself thoroughly at home over large areas in California which were previously tree- 
less. Australian Gum is a large genus of Australian and Malayan trees, adapted to 
warm or semi-tropical climates. The leaves, narrow and tapering or sickle-shaped, 
hang in graceful pendant clusters. The trunk is covered with reddish -brown stringy 
bark which peels «>ff in long shreds, uncovering the smooth light under-bark. Many 
trees are therefore generally while-barked and smooth. The flowers are unusual in 
that the corolla and calyx have fused to form a rather hard lid over the other floral 
parts. This lid falls off at maturity exposing the stamens which arc the conspicuous 
structures — white, yellow or scarlet in color. The flower cup and lid are aromatically 
fragrant, as is also the foliage and hark ; from the tree comes oucalyplnl and other 
medicinal oils. Australian Gums were introduced into California some fort\ years 
ago, and are now commonly seen throughout the southern and central parts of the 
state; growing dense and tall they are used as windbreaks around citrus groves, as 
well as being street trees which arch overhead as do the Finis of New Kngland. Over 
forty thousand acres of Gums were planted 111 the hope that they would serve* as 
timber trees. They are rapid growers and soon become huge trees; hut the trunk is 
made up chiefly of sap wood, which checks readily in drying and is not strong enough 
for commercial use. Of the many introduced species, most common is the Flue Gum 
with narrow pointed leaves six to twelve inches in length and creamy-white flowers; 
the rough calyx and lid are covered with a bluish while, wax. Red Gum has smaller 
leaves and fruits, the latter with beaked or conical pointed caps. The Red-flowered 
Giun has showy masses of brilliant red blossoms, and is often grown as an ornamental 
small tree. 


THE EVEN I NO PRIMROSE FAMILY 

The Evening Primrose Family ( Omujraccac ) includes some five hundred species of 
small flowering plants, chiefly American in their distribution. The calyx of the flower 
is usually of four sepals, sometimes fused at the base to form a tube-shaped structure ; 
the brightly colored corolla has four petals. The family is well represented among 
our native wild flowers, by the Evening Primroses, Sundrops, Enchanter's Night- 
shade, Firewceds, Primrose Willows and False Loosestrife of rather wide distribu- 
tion ; the Farewell-to-Spring, Red Ribbons, California Fuchsia and Baby's Breath of 
the western states ; and the garden Fuchsia. 

Evening Primroses ( Oenothera ) are stout plants with alternate or basal leaves 
and terminal or axillary spikes of flowers, each with reflexed calyx lobes and yellow 
or white petals; in some species the flowers open only at night. It is a large genus 
with some ninety North American species, only a few of which we can consider here. 



The Desert Primrose ( Oenothera dcltoides) is one of the many incon- 
gruously dainty flowers of the desert; its large pure white blossoms hide 
beneath the thorny desert bushes. Twenty Nine Palms, California. 



species of the genus are found in our southeastern states. Seed-box is a native species 
found in wet places from New England to Texas and Kansas ; the flowers, solitary in 
the leaf axils, have a four-parted calyx and four yellow petals. These are all plants of 
swamps; by contrast the Butterfly Weeds ( Canra ) are inhabitants of dry and sandy 
soils, widely distributed throughout the United States. The white or pink flowers are 
in terminal dusters. 

There arc several genera in the Evening Primrose Family which arc peculiarly 
western. Farewell-to-Spring ( Godclia ) is one of seventeen species growing on open 
hillsides of the Pacific coast states; it has showy lavender or purple flowers, each of 
four broad cupped petals. Other species, ranging throughout the far western states, 
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Guava and Allspice plant. 

have red, purple, cream or white flowers. Bed Ribbons ( Clark ia ) is another showy 
flowered member of a genus whose six species are found from California to Wash- 
ington, growing on dry sunny slopes and canyon sides. The sepals are bent backwards, 
and the four narrow purple or rose petals are deeply divided into three terminal lobes. 
Three of the petals point upwards and sidewise, the other one grows downwards. 
The scientific name commemorates Captain Clark of the Lewis and Clark Expedition. 
California Fuchsia ( Zauschncria ) is one of several Californian species found on dry 
slopes and in roadside fields. The funnel-shaped calyx is scarlet in color, the four small 
petals projecting slightly beyond the calyx and being less conspicuous. Several of the 
Fuchsia-like flowers are borne in a terminal leafy cluster. Baby’s Breath ( Gayophy - 
turn) is one of six species, some of which range eastward into the prairies ; they prefer 
dry ridges and sandy slopes for their home and are common in the Pacific coast states. 
The plants are slender stemmed with narrow leaves and small white flowers in the 
axils of the upper leaves. 

The familiar potted Fuchsia is a genus ( Fuchsia ) of some seventy species, mostly 
from tropical America ; they are noted for their showy pendulous flowers which are 
brilliant shades of red and purple, sometimes streaked with white. The Fuchsia flower 
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has a long tubular calyx, usually scarlet colored, with four spreading lobes; and four 
smaller petals which vary in color from purple to scarlet and blue. Pistils and stamens 
project conspicuously beyond the petals. In their native countries. Fuchsias grow to 
be shrubs. 


T II E M A X c; R O V E E A M 1 I. Y 

Saline and brackish habitats are shunned by the majority of flowering plants; 
but in the coastal marshes of the tropics there arc some si\t\ members of the Man- 
grove Family ( Rhizophoraccac ) which show an interesting adaptation for living in 
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Evening Primrose, Suwlrops, and Kireweed. 


such locations. Mangroves (Khisof'hora are evergreen shrubs or small trees, grow- 
ing to a maximum height of fifty feet, with oval leathery leaves and small nodding 
flowers of pale yellow. Young plants, since the base of their stem soon dies, send aerial 
roots — after the fashion of Banyans — downwards from the branches to form a char- 
acteristic mass of stilts which supports the shrubby tree. 1 hupped up on these arching 
supports, the Mangrove is safely out of reach of high tides. One species is native to 
the United States, forming dense low “fori sis’* over expanses of flat brackish marshes 
in southern Florida. Another interesting adaptation of the Mangrove is that tile seed 
in the fruit often germinates while still attached to the parent; thus fruits can be 
found with projections several feet in length hanging downward from them, these be- 
ing the elongating juvenile root system (hypucutyl ). When the fruit does fall off it 
floats iti a perpendicular position and is read) to germinate as soon as it reaches shal- 
low water and the root tip strikes muddy bottom. 

T II K V 0 M K c; SANA T E F A M I L Y 

This is a small family (Punicaccac) of only two species of bushy trees native to the 
Afediterranean region and southern Asia, whose fruit is described in the most ancient 
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of Oriental literature. The crimson or yellowish flowers produce a fruit about the size 
of an orange, red in color with a leathery rind and numerous seeds. Introduced into 
Europe by the Carthaginians, it was given the name “malum punicum”, or apple of 
Carthage ; and from this the scientific name was derived. Pomegranates {Punka) have 
been grown for their fruit for thousands of years in Persia and India; they are also 
cultivated in Georgia, Alabama, Louisiana and Florida. In the latter state they have 
often escaped and become naturalized. In addition to producing edible fruit, the rind 
is used medicinally in making a compound useful in the expulsion of tapeworms, 
and the bark of the root furnishes an astringent. 
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Farewell-to-Spring, California Fuchsia, ornamental Fuchsia. 


T HE TU P E L 0 FAMILY 

The Tupelo Family {Xyssaccae ) is another family with but a few species; these are 
trees and shrubs of eastern North America and Asia, represented in the United States 
by four species of Tupelo ( Nyssa ). Tupelo, also known as Pepperidge or Sour Gum, 
is a tree sometimes one hundred and twenty-five feet in height, with oval entire leaves 
and clusters of small green flowers, each with a five-toothed calyx and five small petals ; 
the fruits are dark blue elongated structures with a single large seed. Sour Gum grows 
in wet soil, often bordering swamps, from Maine south and west to Texas and Michi- 
gan. The wood is tough but not durable, and is used in making wheel hubs, yokes 
and soles of shoes. Another species, the Cotton Gum, a smaller tree with toothed 
leaves and dark purple fruits, is found from Virginia to Texas and Illinois, in swamps 
which are under water most of the year. 

THE LEATHER WOOD FAMILY 

The Leatherwood Family ( Thymelaeaceac ) includes about four hundred and fifty 
shrubs and trees of warm and temperate regions, but most of these are native to South 
Africa and Australia. Our only native representative is Leatherwood ( Dirca ), also 
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known as Moosewood; this is a deciduous shrub of damp woods from New Eng- 
land to Louisiana. The small lemon-yellow flowers, with four or five sepals «,nd no 
petals, appear before the leaves. The name Leatherwood conies from the fact that 
the tough, strong hark was used by the Indians for making thongs and straps. The 
ornamental shrub Daphne (Daphne) includes about fifty species native to Europe 
and Asia, many of them common in American gardens. Daphne bushes have fragrant 
white or lilac-colored flowers and scarlet fruits ; in some portions of New England 
they have escaped and become naturalized. In the southern states some of the species 
are evergreen. 



Pomegranate; Tupelo; Leatherwood. 

T H K L o o S E S T R 1 1* E K A M I L V 

In the Loosestrife Family (Lythraccac ) are included four hundred species of herbs 
and shrubs, most of which are. found only in the American tropics. The plants have 
leaves which grow opposite each other, or whorled, and are frequently aquatic or 
amphibious in habit. The flowers have a tubular or funnel-shaped base, with a calyx 
made up of three to six segments and a like number of petals, sometimes none at all. 
The True Loosestrifes, Swamp Loosestrife, Wax Weed, C rape Myrtle, Tooth Cups 
and Water Purslane are our native representatives of the family. 

The true Loosestrifes (Ly thrum ) generally have four-angled stems and purple 
flowers in the axils of the whorled leaves. A common White-flowered Loosestrife is 
found in brackish marshes of the southeastern states ; its flowers, like those of the 
following two species, arc generally produced singly along the stem. The Winged 
Loosestrife of swamps from New England to Louisiana and Minnesota has crimson 
or purple flowers. Tn the West the California Loosestrife, also with purple flowers, 
grows in marshy flat lands from California to Nevada and Arizona. Other species of 
True Loosestrife have larger flowers, usually crowded in a terminal spire-like mass. 
This is true also of the cultivated Spiked Loosestrife with its showy purple flower 
masses, often found as a garden escape in eastern United States. 
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Wax Weed or Tar Weed (Parsonsi'a) is a clammy-leaved plant gi >\ving in dry 
rocky soil such as is common in old fields; it ranges from New Kngland 1o I Louisiana 
and iowa. The narrow pointed leaves are produced opposite each other or whorled, 
bearing rose-purple flowers in their axils. 

Swamp Loosestrife, Water Willow or Water Oleander ( Decodon ) is an aquatic 
plant with opposite or whorled oval leaves and purple flowers in clusters in the leaf 
axils ; it grows in swamps and ponds throughout eastern l .'niled States, Water Purs- 
lane ( Diplidis ) is a more submerged aquatic plant, rooting in the mud of ponds of 
the southeastern and central states; solitary greenish flowers, lacking petals, are 
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home in the axils of the opposite narrow leaves. Tooth (ups f . innuannia ) is another 
swamp-dwelling member of the family, found from New Jersey to Texas and on the 
Pacific coast. Two to four purple flowers, each with four sepals and four petals, grow 
in the axils of the narrow opposite leaves ; the calyx is prominently toothed botwet ti 
the projecting lobes. 

Crape Myrtle ( Laffcrstroaniii ) is an Asiatic shrub and tree which has escaped 
from gardens and become naturalized in t..e southeastern states ; it lias a fluted trunk, 
and bears clusters of purple, pink or white flowers with attractively crisped petals. 



CHAPTER XXXIII 



C arrot Family and Its Relatives 


T hree related families of flowering plants are grouped into the Carrot Order 
( L'mhclhilcs ), of which most of our native species are wild flowers or shrubby 
trees; the introduced species include a number of garden vegetables and herbs. All 
have small green or white flowers in clusters, and usually subdivided compound 
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Wild Sarsaparilla, Dwarf Ginseng and Hercules' Club. 


leaves. In the Ginseng Family the flower clusters tend to be spherical; in the Dog- 
wood Family they arc irregular or spherical, sometimes seated in showy white or pink 
bracts ; and in the Carrot Family all the stems in each cluster spring from a common 
base, often resulting in a flat-topped type of inflorescence. 

T H E GINSENG FAMILY 

Although the Ginseng Family ( Ardiaccac ) includes five hundred species of herbs, 
shrubs and trees common to temperate and tropical regions, only a few are native to 
the United States. In most cases they have large compound leaves and compact clus- 
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ters of small white flowers with five often minute sepals and five or ten petals. Wild 
Sarsaparilla, Wild Spikenard, Ginseng and Hercules’ Club are our only represent- 
atives of this family. English Ivy is an introduced species and the Rice Paper Plant 
is an Oriental genus of some economic importance. 

Wild Sarsaparilla ( Aralia ) is a common plant of eastern woodlands, being found 
from New England to Georgia and Missouri; the short main stem bears a single 
long-stalked compound leaf, divided into three sets of oval pointed leaflets. Alongside 
the stem, and hidden by the leaf, is the flowering stalk terminated by three globular 
clusters of small w'liite flowers. The fruit is a small blue-black berry. A close relative,. 
Bristly Sarsaparilla or Wild Elder, with bristly stems and dark purple fruits, grows 



AKALIACF.AE AND UM BELLI FliRAK 
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in the open woods of New England, southward to North Carol jiuiand west to Indiana. 

Wild Spikenard, another species of Aralia , lias similarly compound leaves but 
more numerous and larger clusters of greenish-white flowers and dark red or purple 
berries; it is prized in some sections of the United States for the spicily aromatic 
roots. Wild Spikenard grows in rich woods of our eastern and central states. Cali- 
fornia Spikenard is a far western relatix* with clusters of similar flowers but with 
black berries ; it is native to California and Oregon. 

The only native tree in the family is Hercules* Club or Prickly Ash ( Aralia ) 
which grows along streams and on low ground from New Jersey to Florida and 
Texas. The prickly stems and branches bear pointed leathery leaves and large clus- 
ters of greenish-white flowers which in autumn become dark brown or purplish-black 
fruits. The bark of the roots and the berries have some medicinal value. 

Dwarf Ginseng or Ground Nut (Pana.r, meaning in Greek a “cure-all**) is a 
diminutive member of the family ; its short erect stem terminates in a whorl of three 
small palmately compound leaves. From the midst of these rises the flowering stem 
with its solitary terminal cluster of small white flowers, each with five petals and 
minute sepals, which later turn into yellow fruits. Dwarf Ginseng is a common flower 
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of open woods in our eastern and central states. Ginseng, a related species with a 
whorl of three or four leaves which are usually divided into five lobes, and with 
scarlet instead of yellow fruits, is found in the cool woods of northeastern United 
Slates, southward in the mountains to Georgia. Although considered of minor me- 
dicinal importance in the United States, in China where other species are found. Gin- 
seng is a highly prized drug plant. It is one of the few drugs exported from this 
country. The first Ginseng roots were exported to China from Canada in 1716; since 
then our native Ginseng plants have been greatly decreased in number due to con- 
tinued uprooting for this purpose, until the plant is now well on way to becoming 
a botanical rarity in the United States. 

Rice Paper Plant (Tctnipaua.v) is an introduced ornamental, grown in warmer 
parts of the United States for its large palmately Join'd leaves and luxuriant shrubby 
growth. In China, its native home, the soft pith of the tall stems is cut into lengths 
and made into the thin sheets known as rice paper. 

. The common English Ivy ( I fed era ) . which covers so many of our older American 
buildings with a venerable raiment of glossy green, is another ornamental member of 
the Ginseng Family. There are five species native to Europe, northern Africa and 
Asia. Tt is a vigorous woody climber, the stems provided with aerial roots which cling 
tenaciously to wood or si one surfaces. The leaves are three- to seven-lohed and the 
flowers, appearing in autumn, arc* borne in small greenish clusters; its fruits, •the 
black berries, mature the following spring. 

T II K DOGWOOD FAMILY 

The Dogwood Family (Cornaccac) includes less than a hundred species, mostly 
shrubs and small trees ; all of our native representatives are various species of the one 
genus. Connts. Other genera arc found in Asia, South Africa and New Zealand. 
Dogwoods have clusters of small green, white, or yellow flowers, each of four sepals 
and four petals. In some species the showy petal-like bracts beneath each flower cluster, 
white or pink in color, are often mistaken for parts of the flower itself. The berry-like 
fruits are usually red, hut blue, white and black varieties are also found. 

One of the few herbaceous members of the genus is Dwarf Cornel or Rimchbcrry, 
a small hut attractive plant of the colder portions of the United States from New 
England west to Washington and Oregon. 'The plant is rarely more than six inches in 
height, the short stem terminating in a whorl of oval and pointed leaves in the center 
of which is the cluster of small yellowish flowers usually surrounded by four large 
white bracts. In fall the flower cluster is replaced by bunches of bright red berries 
which lend color to large areas of ground in the open spots of our northern forests. 

Flowering Dogwood is a small tree of the eastern states, abundant in the deciduous 
woods of southern New York southward to Texas and west to Minnesota. Dogwoods 
are graceful trees with alligator-checked hark and branches which curve upwards at 
their extremities. Beneath the compact clusters of greenish flowers are white or pink 
(usually four) petal-like bracts which make the Dogwood a showy tree in spring 
when it is in bloom ; it is equally attractive in autumn when covered with hunches of 
bright red berries. The Flowering Dogwood of the western stales, also known as 
Pacific Dogwood, grows in wooded mountain habitats in the Pacific coast states ; it is 
a shrubby tree with showy white or pink bracts, red berries and typical Dogwood 



Bunchberry (Comm canadensis) has clusters of small yellowish flowers 
surrounded by large white bracts which resemble petals South Brooks- 
ville, Maine 




lea\ es — leaves with the lateral veins parallel to each other and converging at the apex. 
Several ornamental varieties are commonly used as lawn trees in the East, introduced 
from Europe and the Orient. 

The other Dogwoods lack the petal-likc bracts beneath the flower clusters. Such is 
the case with the purple-stemmed Creek Dogwood of California stream margins, a 
shrub with white flowers and while fruits ; the Round-leaved Dogwood of rich or 
sandy soils from New England to Virginia, a tree with greenish bark and light blue 
fruits; the Silky Cornel or Kinnikinnik, common in woods from New England to 
Ala!>ama and Minnesota, with silky hairs covering the undersurface of the leaves, 
purplish branches and blue fruit ; the Red Osier Dogwood, a shrub with reddish stems 
and flattened flower clusters which in autumn become white or Icad-coloicd berries, 
found in wet places from New England west ward to Iowa. 

The Alternate-leaved Dogwood is a shrubby tree differing from the other species 
of Cornus in having alternate instead of opposite leaves and greenish branches fre- 
quently streaked with white. The broad clusters of white flowers later change to 
hunches of blue berries. This representative of the genus is found in the woods of our 
eastern and central states. 


T II E CARROT FA M 1 1. V 

Members of the Carrot Family (UmbcUijcrac) are easily recognized by their charac- 
teristic type of flower cluster, known as an umbel, in which the stems of all the indi- 
vidual small flowers arise from the same place and thus present a flattened or slightly 
convex mass of flowers with gracefully arching stalks. The individual flowers are 
small, with five minute sepals which arc* sometimes reduced to small teeth, and five 
petals, usually bent inwards over the center of the flower. The fruits are small, dry, 
one-seeded structures united in pairs and often prominently ribbed or covered with 
spines. There are two thousand five hundred species, widely distributed, for the most 
part small herbaceous plants with hollow stems and compound leaves. There are many 
common wild flowers in the family — the Snakcroots, Pennyworts, Kennel, Parsnips. 
Angelica, Sweet Cicely, Chervil, Water and Poison Hemlocks; and many of the in- 
troduced garden species such as Carrots, Celery, Coriander, Caraway and Kennel have 
become naturalized as weeds in waste places. 

Some of the members of the Carrot Family are characterized by fruits which are 
covered with scales, bristles or spines ; such are the Button Snakcroots, the Black 
Snakeroots, Queen Anne’s Lace and Carrot. 

Button Snakcroot ( Jlryngium) has spiny, toothed and lobed leaves which arc re- 
sponsible for the common names of Button Thistles or Coyote Thistles given to the 
western species. They are plants of low ground and marshes, about a dozen species 
occurring in the southeastern states and a similar number on the Pacific Coast ; only 
a few venture as far north as New England. The white or green flowers (sometimes 
blue) are clustered in heads, mixed with bracts which are sometimes also colored. 
The sepals are rigid and spine-like. 

Black Snakeroot ( Sanicula ) is a smooth-stemmed plant with pain lately com- 
pound leaves and clusters of white, yellow or purple flowers; the bracts beneath the 
flowers are usually green and leaf-like. There arc a half dozen eastern and southern 
snecies, and about twice as many on the Pacific Coast where wc find the common 




Pacific Dogwood ( C ornus Nuttallii) is a magnificent large-flowered mem- 
ber of the Dogwood Family, growing to the height of a small tree. Sequoia 
National Park, California, 
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purple flowered species known as Niggcrhead and the poison Sanicle with yellow 
flowers. 

The Carrot ( Daunts ) is a bristly stemmed plant with compound leaves and white 
or pink flowers in compact umbels. Rattlesnake Weed, a native species common to 
fields and waste places of our southern tier of states, grows from coast to coast ; the 
small white flowers have petals of unequal size. The garden Carrot is a native of 
Europe and Asia which has been under cultivation in Europe for the last two thou- 
sand years. The sugary food is stored in the outermost layers of the enlarged tap root, 
the center of which is likely to become woody and pithy. This species has escaped 
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Wild Carrot, Angelica and Wild Parsnip. 


from cultivation and become a common wild flower and weed, known as Queen Anne's 
1 .ace. 

The remaining members of the family do not have bristly or spiny fruits; the 
majority have white flowers, but there are a few yellow and purple flowered species. 
Of the white flowered forms we might mention the Water Pennywort, Harbinger-of- 
Spring, Sweet Cicely, Chervil, Water Hemlock, Water Parsnip. Cow Parsnip, and 
Caraway which are native plants ; and the naturalized Shepherd's Needle, Coriander 
and Poison Hemlock. 

Water Pennywort ( Ilydrocotylc ) , common to swamps and wet meadows through- 
out the United States, has creeping stems which bear simple rounded or lulled leaves, 
thus differing from most of the members of the Carrot Family. The white flowers are 
grouped in small dusters springing from the loaf axils. In the southern states some 
species form extensive floating masses in quiet ponds. 

Harbingcr-of-Spring ( Erujenia ) is a plant of rich open woods found from west- 
ern New York to Minnesota and southwards. Tt is a small plant with compound leaves 
divided into linear segments and a few white flowers in each cluster. 

Sweet Cicely ( Osmorrhisa ) is a perennial herb, well known for its fleshy aromatic 
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root ; the compound leaves have U>othed leaflets and each umbel consists of relatively 
few white or purplish flowers. This species is recognized when fruiting by its elongated 
fruits which have bristles along the prominent ribs. There are fifteen American and 
Asiatic species ; a common eastern variety grows in open woods of the northeastern 
and central states. Another species, known locally as Anise Root, has a more decidedly 
aromatic root. Two related species occur on the Pacific coast. 

Chervil ( Chacrophylhtni — literally meaning a “gladdening leaf*’ in reference to 
the pleasant odor of the foliage ) is an annual herb of our eastern slates, witli nar- 
rowly segmented compound leaves and irregular umbels of white flowers. 
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I Vnnrl Sbrjihcnl's Nvrdlc and Parsley. 


Water Hemlock or Spotted Cowbauf (Cictita) is a tall stout plant growing in 
wet ground from New I mi gland to No'*th Carolina and Texas; its roots are very 
poisonous. The three-part* *d compound leaves and white flower clusters are large, 
and the* fruits are characteristically marked with five corky ribs on their outer face. 
There are several western species, among them (he Western Water Hemlock with 
purplish foliage, growing along mountain streams in the Pacific coast states. Water 
Parsnip ( Siittn ) is another marsh or aquatic genus, growing to be a tall robust plant ; 
it lias pinnatoly compound leaves and while flowers in branching umbels. Water 
Parsnip is commonly found from coast to coast. Cow Parsnip ( Ilcradcum ) is another 
genus, also growing to he a tall stout plant of wet ground throughout the 'United 
States ; the three leaflets of the compound leaf are each palmatcly lobed. The flowers 
are usually white, sometimes grading into a purplish tint. 

Caraway ( Cartim ) is represented by four native species in western United States, 
one of which is the Squaw Root found on California meadow's and hillsides. The 
garden species is a native of Europe, Vtith slender stem, pinnately compound leaves 
and white or pink flowers. 

There are several white flowered European plants which have escaped from 
American gardens and become common wiki flowers in various parts of the United 
States. Shepherd’s Needle or Venus’ Comb ( Scandix ) has finely lobed leaves like 
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those of the garden Parsley, and white flowers in numerous umbels ; it is easily rec- 
ognized when fruiting by the long needle-sharp beaks which project from each of the 
fruits. The slender- stemmed Coriander ( Coriandnim ) bears flowers with petals of 
unequal size, and globular fruits lacking the prominent ribs found in some of the 
other members of the family. The foliage is very strongly scented. Poison Hcmloek 
( Coiiiuni ) i.s a large herb with spotted stems and intricately compound leaves, its 
globular fruits marked with prominent ribs ; the scientific name is the Greek word for 
Hemlock, the poisonous plant used in putting prisoners to death. The poison is of 
medicinal value. 

The yellow or purple-flowered members of the Carrot Family include the Golden 
Parsnips, Meadow Parsnips, Angelica, and Fennel. 

Golden Parsnip (Zizia) grows in thickets and grasslands of eastern United States, 
produces yellow flowers in branched umbels and bears large three-parted compound 
leaves. Meadow Parsnip (Thaspiuni ) has similar leaves but purple flowers; it ranges 
from the Atlantic coast into the central states. Other species have yellow flowers. 

Angelica (Angelica) is a stout perennial found in dry woods of eastern United 
States, with greenish-while flowers and flattened fruits characterized by a winged 
margin ; one species grows on the Pacific coast. The roots and fruits of Angelica are 
used medicinally. 

Flog Fennel { Loniatiitni ), known as Whisk Jiroom Parsley in the central staffs, 
is a genus with twenty-one species native to the Pacific Coast region ; they are plants 
with white, yellow’ or purple flowers, common to dry plains and hillsides. The ma- 
jority have short stems, thick roots and finely divided compound leaves. Kurnpean 
Fennel ( Pocniculuni ) is a stouter and more aromatic plant with yellow flowers; it 
often escapes from gardens and has become naturalized in the eastern and lar western 
states. 

Garden plants of the Carrot Family in addition to those already mentioned in- 
clude Parsnip, Parsley, Celery and Dill. 

Parsnip (Pastimica) is a native of the Mediterranean region, with pinnately 
compound leaves and yellow' flowers; it lias been cultivated in Europe since the time 
of the Romans. Parsnips are grown for their thick fleshy roots. 

Parsley ( Apittm ) is a small herbaceous plant with edible compound leaves and 
yellow’ flowers ; there are five species, all Kuropean. The tender foliage has been used 
since classical times as a garnish. Celery is another species of the same genus, likewise 
a native of Europe, with compound leaves and small white flowers. Celery is grow r n 
for the fleshy leaf stalks, and has long been cultivated as food. Celery plants require 
cool weather and plenty of moisture for their best development ; when grown in. the 
warmer states they arc a winter or early spring crop. In order to blanch the yellow’ 
stems, earth or boards are placed to keep the lower parts of the plant from sunlight 
which stimulates the development of chlorophyll. Celery has become naturalized in 
the marshes of California from the Sacramento valley southward. 

Dill (Anethum) is a native of southern Europe, and is grown for the bitter fla- 
vored seeds which are used for seasoning, as are those of Caraw r ay and Coriander. It 
is a hardy plant with the compound leaves and clusters of small yellow flowers found 
in so many members of this family. 



CHAPTER XXXIV 


The J leafh family an cl Ils Relatives 


T iik typical flower of the various families considered in previous chapters consisted 
of separate sepals and petals, a condition considered primitive among Angio- 
spenns ; such \\ ere the ilowers of the Buttercups, Poppies, Poses and Mallows. As the 
e\ olution of flowering plants took place there was a tendency toward specialization for 
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insect pollination which resulted in a fusion of the sepals or petals, or both, to form a 
tubular flower. This sympetalous condition, as it is called, reaches its climax in the 
Composites; it is also characteristic of many other families such as the Honeysuckle, 
Figwort, Nightshade, Mint, Verbena, and Morning Glory Families — which will be 
considered in following chapters. Intermediate between these and the families with 
separate sepals and petals is the Heath Order ( liricalcs) which allows both characteris- 
tics; this includes the Heath, Wintergrcen and Hucklcberiy Families. The colorless 
Indian Pipe Family will be considered in the chapter on parasitic and saprophytic 
plants. 
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Iii the Heath Family (Ericaceae) we* find a large group of fourteen hundred species 
of plants which are most abundant in temperate regions, many of them partial to the 
cool woods and hogs of our northern tier of states. The majority are trees or shrubs, 
evergreen and deciduous; only a few are low-growing species. The four to seven 
petals may be free or united to form an urn-shaped corolla ; the sepals are free from 
the ovary of the flower, this latter characteristic differentiating the Heath Family 



F.RICACKAR 

Mountain T^aurel (left), Great Laurel or Rhododendron ( ritjht ) 

from the Huckleberry Family. There are two native trees in the family, Sorrel Tree 
and Madrono. The Shrubby species, some of which grow to be small trees, include 
Azalea, Khododendron, Laurel. Minnie Bush, Rusty Leaf, Stagger Bush, Letter 
Bush, Red Heather, Sand Myrtle, Labrador Tea, Leathcrlcaf, Wild Rosemary and 
Manzanita. Smaller, prostrate plants arc Checkerberry, Trailing Arbutus and Bear- 
berry. 

Sour Wood or Sorrel Tree ( Oxydcndron ) is so named because of the acid-tasting 
foliage; the scientific name means literally “sour tree". This deciduous tree is found 
from Georgia to Alabama, sometimes reaching a height of sixty feet. The elliptical 
leaves are toothed, and the small white flowers droop in one-sided dusters. 

Madrono (Arbutus), commonly found on hillsides and in canyons from Cali- 



Western Azalea (Azalea occidental) in full bloom. Yosemite National 
Park, California. 
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fornia to Washington, is a shrubby tree with leathery evergreen leaves and satiny 
reddish-brown bark ; the white globose flowers are borne in dense terminal clusters, 
as are the orange-red fruits. 

The best known shrubby members of the Heath Family are the Azaleas and 
Rhododendrons ; the former usually deciduous plants with a long funnel-shaped corolla 
of partly united petals, and the latter evergreen shrubs or trees with a short-tubed 
corolla. Both are found in Asia as well as in America ; our native species occur most 
abundantly in the southeastern states. 

Pink Azalea or Wild Honeysuckle {Azalea ) , a densely branching shrub, grows to 
a height of eight feet ; it has narrow pointed leaves and fragrant pink or white flowers 
with projecting pink stamens. This plant inhabits woods and low ground from New 
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Labrador Tea, Wild Rosemarj Leal her leaf. 

England south to North C arolina and Tennessee. Swamp or White Azalea is a slightly 
smaller shrub of swamps from New England to Florida and Ohio. The yellow, scarlet 
or orange flowered Flame Azalea, one of the most showy species, grows in open 
woods from New Jersey to Alabama and Tennessee. Western Azalea, found on moist 
hills of California, has white flowers which are sometimes spotted with yellow. Many 
of the brilliantly flowered garden varieties of Azalea are Chinese or Japanese species, 
or hybrids of these with our native forms. The beautiful but rare Rhodora of our 
northeastern states is a species of damp mountainsides ; the rose-purple flowers have a 
short corolla tube, and a threc-lobed posterior portion with recurved anterior petals. 

Of the hundred species of Rhododendron (the ancient name for the genus, mean- 
ing Rose Tree), the majority are found in Asia. The most magnificent of our native 
flowering shrubs — sometimes growing to be a small tree — is the Great Laurel or 
Rose Bay, with thick dark green leaves which droop and curl up in winter. The large 
pink or white flowers, each broadly bell -shaped, grow in showy compact clusters. 
Great Laurel is most abundant throughout the Allegheny Mountains. Mountain Rose 
Bay or Purple Laurel, a smaller shrub with more rounded leaves and lilac or rose- 
purple flowers, is found on bluffs and mountain slopes from West Virginia to Ala- 








Swamp Laurel (Kiihnia poli folia) is a shrubby member of the Heath 
Family. Hamilton, New York. 
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bania. TIutc are several other species native to our southeastern states, where gardens 
of native Rhododendrons and Azaleas are often the cause of great civic pride. On the 
Pacific coast the California Rose Ray, with rose-purple flowers, grows to a height of 
eight feet ; it is found in the Redwood forests of California and Oregon. 

The Laurels (Kalntia — named after Peter Kalin, pupil of Linnaeus who vis- 
ited the United States and studied its plant life) are also evergreen shrubs. They 
have a leathery five-parted calyx and the five-lohed corolla is wheel-shaped with 
pouches into which fit the tips of the stamens. Mountain Laurel or Calico Bush grows 
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Trailing Arbutus, llearberry and Heather. 


to be a stiffly branching shrub of fifteen feet, often forming impenetrable thickets in 
rocky and sandy woods from New England to Louisiana; it has pointed leaves and 
showy pink or white flower clusters. Sheep Laurel or I.ambkill is a much smaller 
shrub (rarely more than two feet high ) with leaves which are opposite or in threes, 
paler green on the undersurface, and with smaller deep pink flowers. This species is 
common on hillsides and in pastures, as well as in bogs, from New England to Georgia. 
Pale or Swamp Laurel is a shrub of about the same size, with pink or purple flowers, 
usually found in bogs from New England to the Pacific coast. 

A dwarf, low evergreen shrub of the Heath Family is the Sand Myrtle ( Lciophyl- 
litm) of sandy pine barrens from New Jersey to the Carolinas. The terminal flower 
clusters arc made up of white or pink flowers with spreading petals. Of the same gen- 
eral aspect and foliage is Labrador Tea (Ledum), another low evergreen shrub; its 
leaves are characteristically rusty woolly on the undersurface and the small white 
flowers have five spreading petals. It prefers bogs and wet mountain slopes in our 
northeastern states. The foliage of Labrador Tea is fragrantly aromatic when bruised. 
West of the Rocky Mountains is found a related species with similar flowers and 
fragrant leaves. 

Minnie Bush (M ensiesid ) , a deciduous shrub with a straggling habit of growth 
and leaves with chaffy bristles, has greenish or purplish white urn-shaped flowers each 



Manzamt t ( lntostaph\lo\ qlauca) is a western shrub with satiny smooth 
led Irmik and iveumn s i«im h i^run hives San Juinto Mountains, 
Caliioruia 
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with a four-lobcil corolla ; it is found in the Allegheny Mountains from Pennsylvania 
to Georgia. Another species known as Rusty Leaf is a taller shrub of the Pacific coast, 
with rusty hairs on the upper surf ace of the leaves and similar greenish purple floweis. 

Two bog plants of our northern states arc Lcatherleaf and Wild Rosemary. 
Lcatherleaf ( Chamaedaphne ) , a low-growing shrub with narrow evergreen leaves, 
bears its drooping white urn-shaped flowers all on one side of the tip of the stems, in 
ihe axils of the leaves. This bog plant is found from New England to Georgia, west- 
ward to Alaska. Wild Rosemary ( Andromeda ) is a smaller shrub of peat bogs from 



Shitilraf, Pipsissewa and Singlc-flowrred Winfergreen. 

New England to Pennsylvania and Michigan; its white drooping flowers, each with 
five small recurved teeth, arc borne in small clusters. 

Stagger Bush ( Ncopicris) , a deciduous shrub found in pinelands and on prairies 
from New England to Arkansas, is conspicuous because of its habit of producing 
flower clusters on the leafless branches of the preceding season's growth. Each nod- 
ding flower has a white or pink cylindrical corolla. 

Numerous genera of the Heath Family arc known as Fetter Bushes. A deciduous 
Fetter Bush ( Eubotrys ) with white flowers in terminal clusters is one of three species 
found in our southeastern hogs. Mountain Fetter Bush ( Pier is ) , an evergreen shrub 
with white flowers in axillary and terminal clusters, is found in the mountainous 
region from Virginia to Alabama. 

Red Heather ( Phyllodocc ) is a dwarf evergreen shrub of the California moun- 




Checkerbcrry ( Gaulthcria procumbent) is the source of the wintcrgrecn 
oil used for flavoring. Adirondack Mountains, New York. 
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tains, with druse terminal dusters of rose colored flowers, cadi with a spreading five- 
lobed corolla. 

1 tear berry (Arctostaphylos ) , a trailing evergreen, grows on rocky hills in our 
northeastern states. The white flowers arc in terminal clusters, each corolla with five 
short recurved teeth ; the red berries arc inedible. On the Pacific coast the genus is 
abundantly represented by twenty-five species of shrubs and trees known as Manza- 
nita, whose smooth red-harked branches and trunks are similar to those of the 
Madrono. The evergreen leaves are elliptical or oblong, and gray-green in color ; often 
they are vertically placed on the branches. The. white or pink urn-shaped flowers occur 
in dense clusters, as do the brownish red berries. 
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Cranberry, Taiifdebcrry and Snowbcrry. 


The winter green oil used in flavoring is distilled in the southern Appalachian 
region from the creeping aromatic Checkerberry or Teaberry ( Gaulthcria ), some- 
times known as Creeping Wintergreen. It is found in woods, often under evergreen 
trees, from New England to Georgia and Michigan. The dark green leaves are oval 
and shiny ; and in their axils grow the solitary white or pink flowers. The globular 
red berry is mealy and spicy in flavor. A western species known as Salal grows to he 
a slender shrub with evergreen leaves and white or pink flowers, in the Redwood 
forests from California northward. 

One of the most prized plants of the northeastern states is the Trailing Arbutus 
or Mayflower ( Epigaea ), a creeping plant covered with rusty hairs and producing 
oval evergreen leaves and clusters of attractive and fragrant pink (sometimes white) 
flowers, each with a broad fivc-lobed corolla. Trailing Arbutus grows in dry woods 
from New England to Mississippi. This most attractive of our northeastern flowers is 
fast becoming extinct since it is almost impossible to pick the flowers without uproot- 
ing some of the plant itself ; it is also very sensitive to environmental changes brought 
about by lumbering, grazing or other human activities. 

The common Heather ( Calluna ) of Europe and Asia Minor is often cultivated as 
a border shrub because of the profusion of its small rosy pink flowers in long plume-like 



Shinkat ( P\roia clhpiicd) sends aloft a Ionsr stemmed flowcrimr stalk 
bcaun^ w aw -white nodding blo^oms Sar^ciitvillc, Maine 
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clusters. It is an evergreen shrub with scale-like leaves arranged opposite each other 
in four rows. Unlike the true Heaths, the corolla is shorter than the four-parted 
colored calyx. The true Heaths ( Erica ) with five hundred species constitute a large 
genus test represented in southern Africa and the Mediterranean region; the small 
leaves usually grow in whorls of three to six. The bell-shaped or tubular flowers have 
white, rose or yeflow corollas. Heaths are more successfully grown in Europe than 
in this country, for relatively few species can survive the extreme heat of our summer 
months. 

TIIE W1NTERGREEN FAMILY 

The Wintergreen Family ( Pyrolaccac ) includes some twenty-five or thirty species 
of herbaceous plants native to colder temperate regions ; in the United States they are 
found mostly in the cold woods of our northern states, from coast to coast. The flowers 
consist of four or five separate waxy petals and a similar number of sepals. In the 
Wintergrecns or Shin Leaf there is no leafy stem, the few large leaves forming a basal 
cluster. Pipsissewas or Prince’s Pines have a short leafy stem. 

The Single-flowered Wintergreen (Moncses) differs from other members of the 
family by having a single terminal flower — usually white or rose colored ; the basal 
leaves are thin and veiny. This is a genus found in cold woods from northern New 
England and New York west to the northern Pacific coast slates. # 

The Wintergreens ( Pyrola ) have subterranean rootstocks terminated by a clus- 
ter of leaves from the center of which the flowering stalk arises, bearing white nod- 
ding flowers. Shin Leaf, a common representative of the genus in dry woods from New 
England to Virginia and Iowa, has dull, elliptical leaves and white or pink flowers. 
Round-leaved Wintergreen, ranging over the same area, has shining and rounded 
leaves and prefers open .sandy woods. Among other species found in the northern 
states in cold mossy and swampy woods are the Bog Wintergreen and the Liver-leaf 
Wintergreen, both with purplish-pink flowers and both found from New England to 
the Pacific coast; and the One-sided Wintergreen, likewise ranging from coast to 
coast in rich woods, whose greenish-white flowers arc all turned to one side. A West- 
ern Shin Leaf growing in pine woods from the Pacific coast to the Rocky Mountains 
has greenish-white flowers and leaves mottled with white. 

Pipsisscwa or Prince’s Pine ( Chimaphila ) is a closely related genus with a more 
leafy stem ; the narrowly-wcdge-shaped leaves are shining and bright green ; the 
flowers, in terminal clusters, are white or pink with a darker pink base. Pipsissewa 
is common in dry woods — usually under pines — from New England to Georgia and 
Wisconsin. A western variety of this species is found from the Rocky Mountains to 
the Pacific coast. Spotted Wintergreen has leaves variegated with white spots and a 
few white flowers in a terminal cluster ; its range is practically the same as the Pip- 
sissewa. The Western Pipsissewa, of shaded woods from California to Washington, 
has one to three white flowers in a small terminal cluster. 

THE HUCKLEBERRY FAMILY 

In the Huckleberry Family ( Vacciniaceae ) are some three hundred, mostly shrubby, 
plants some of which are evergreen, others deciduous ; the distinctive character of the 
family is the bell-shaped or urn-like corolla with the tube of the calyx adhering to the 




Blueberry (Vaccinium pcnnsylvanicum ) blossoms are pinkish-white nod- 
ding bells, as beautiful as the juicy berries are tasty. Barncvcldt, New 
York. 


ovary so that when the edible berry is formed it is crowned by recurved calyx teeth. 

The I Tuck I cherries ( Gaylussacia . named after the distinguished French chemist 
(Jay Lussac). are shrubs with white, pink or red flowers ; the fruit is berry-like with 
numerous little seed-like nuts buried in the fleshy pulp. Box Huckleberry of West 
Virginia and adjacent states has dark blue fruit ; it is the only evergreen Huckleberry. 
Tangleborry is another eastern species, ranging from Louisiana to Ohio, with white 
flowers and bright blue fruits. The common Black Huckleberry, a shrub of rocky 
woods and thickets from New England to Louisiana, lias pink or reddish flowers and 
sweet blue-black fruits. Several other species arc native to the eastern and southern 
states. 

Blueberries ( l' r accinium ) are shrubs with cylindrical or globular flowers, white 
or pink in color. Sparkleberrv sometimes grows to he a small tree, found in the woods 
from Virginia to Texas ; it has white or pink flowers in leafy clusters, later becoming 
shiny black berries. Deerberrv or S<juaw Huckleberry has a green or yellow berry 
with a tart flavor; it grows on open hillsides from New England to Louisiana and 
Minnesota. The Evergreen Blueberry has evergreen leaves and blue-black berries; it 
grows on sandy barrens from Virginia to 1 Louisiana. The common eastern Blueberry 
is a dwarf shrub with shiny leaves, bright green on both surfaces, and blue-black ber- 
ries often covered with a bloom. A dozen nr more other species, some tall and some 
dwarf, are found in the eastern states. There are two western species. The Western 
Blueberry is a low shrub with blue-black berries, thriving in swampy habitats from 
California to Washington. Kcd Billbcrry. a tall shrub with red berries, is found in 
the Kedwood forests of the Pacific coast. Blueberries are rarely cultivated, the market 
supply coming from wild plants. Most of the canned blueberries come from the coastal 
region of Maine, where Blueberry hushes form extensive pure stands on the shallow 
soil cover over the granite bed rock. 

Creeping Snowberry or Moxie Plum (Chiotfenes) is a trailing aromatic ever- 
green with slender woody stems and rust colored bristles on the branches and the 
lower surface of the leaves. The small greenish-white flowers are solitary and droop- 
ing. giving rise to white berries. Creeping Snowberry is a plant of wet woods and 
bogs from New England to North Carolina and Minnesota. 

The name Cranberry is supposed to be a modification of Crane-berrv, since the 
flower, just before it opens, resembles the beak and head of a crane. Cranberry 
(Oxycoccus) is a trailing plant with evergreen leaves and small pink four-lobed 
flowers, native to bogs from New England to New Jersey and west to Wisconsin. 
The fruit is the familiar red acid berry, so essential a part of the traditional Thanks- 
giving dinner. Until the middle of the last century the market supply came from wild 
plants, much as Blueberries do now. But since then cranberry culture lias resulted in 
growing the plants in bogs and cultivating them like any other crop. Most of the 
cranberries come from Massachusetts, New jersey and Wisconsin. 
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A x I'M i;fk of families of sympetalous plants are grouped in the order Contortin', 
which includes manv common wild flowers, some cultivated shruhs, a few trees 
and several species of economic importance. These are the Milkweed, Dogbane, licn- 
tiat), Olive and Logania Families. 



Common Milkweed, Butt< rflv Weed and Western Anglepod. 


THE MlLKtt RMl l’AMII.\ 

The Milkweed Family ( Asdcpimiaccac) is a large, assemblage of two thousand spe- 
cies of herbs, vines and shrubs with a milky juice. Though widely distributed from 
cold temperate regions to the tropics, they are most abundant in Africa where they 
occupy arid regions similar to the habitats of our American succulents. The leaves are 
usually opposite or whorled and the flowers, with a deeply five-lnhed calyx and corolla, 
are borne, in umbels. Practically all our native members of tbe family belong to the 
Milkweed genus, with tbe exception of a few vine-like, species. 

On our southwestern deserts grows the yellow flowered vine Aslephtimis, with the. 
flower umbels in the axils of narrow linear leaves. Another genus, hivastrum, with 
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greenish-purple or yellow flowers, also grows in the same arid region. The Eastern 
Anglepods ( Vine e to xi cum ) have a wheel-shaped corolla with a small crown in its 
throat ; they arc stout vines with large heart-shaped leaves and greenish-purple flowers. 
Most of the eastern species are vines growing along river hanks in the southeastern 
states, ranging westward into Texas. A closely related Western Anglepod grows on 
the California deserts. The pods are armed with projections, ribs, or spines which vary 
in the different species. 

The pointed pods of the Milkweeds, filled with silky-haired seeds, are familiar 
sights along the eastern roadsides, especially noticeable when the pods break open 



Tex:is Star, Spreading Dogbane and Periwinkle. 


and the delicate buoyant seeds float through the air, borne by the slightest current. 
Milkweeds or Silkweeds (Asclcpiits) arc tall plants whose flowers are peculiar in 
that they have a third floral part inside of the petals; the calyx lobes are small and 
bent backwards, as are the five segments of the corolla, on the inside of which is the 
added flower part in the form of a crown of five hooded projections, each with an 
incurved horn. There are ninety-five species, mostly American. Of those found in the 
western states, the Narrow-leaved Milkweed is a greenish flowered species found in 
dry places from California to Oregon and Arizona; the Desert Milkweed, a woolly 
stemmed plant of the southwestern deserts, has greenish flowers with yellow hoods. 
There are many eastern species growing in a variety of habitats. The Common Milk- 
weed is a stout plant with large elliptical leaves arranged opposite each other, and 
large clusters of purplish flowers ; it grows everywhere along roadsides and in fields 
in the eastern and central states. Butterfly Weed or Pleurisy Root has a stout hairy 
stem, alternate oblong leaves, and bright orange flowers whose corolla segments are 
bent backwards ; it inhabits dry fields throughout the same range as the Common 
Milkweed. Swamp Milkweed has red or rose-purple flowers and slender smooth 
stems with opposite pointed leaves ; it grows in marshy places from the Atlantic coast 
west to Colorado. The Blunt-leaved Milkweed is a plant of dry sandy soil of all the 
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eastern states, west to Texas and Minnesota ; the opposite leaves have a distinctive 
wavy margin and the flowers are a nondescript greenish purple. The flowers of the 
Four-leaved Milkweed, on the other hand, are pink or white, home in dusters above 
the opposite or whorled leaves which arc broadly heart-shaped in outline. 

The Carrion Flowers ( Stapelia ) are unusual cactus-like plants with succulent 
four-angled leafless stems which are usually mottled or covered with tubercles; the 
flowers are often foul-smelling, with a purple or brown mottled corolla, five-parted as 
is the calyx. About sixty species are native to southern Africa ; one has flowers twelve 
inches in diameter. S lapel las arc frequently cultivated in succulent collections. 
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Marsh J*ink F Kriu^rd Gentian and Bottle Gentian. 


T II K 1M> <; It A N E K A M I f Y 

There are about a thousand (chiefly tropical ) shrubs, herbs and vines in the Dogbane 
Family (Apocynacrac ), provided with a milky juice and small iive-parl<*d flowers. 
Our only native members of the family are the Dogbanes ; Periwinkle is a naturalized 
species, and Oleanders are introduced ornamental shrubs. 

The only native species with alternate leaves are the Texas Star ( Amsonia ) 
and the Blue Dogbane, another species of the same genus. Texas Star, dwelling in 
moist woods and on river banks in our southern and central stales, has purplish-blue 
flowers bearing spreading or reflexed corolla lobes. The western Blue Dogbane 
grows on dry slopes of the southwestern deserts. 

Dogbane and Indian Hemp ( Apocymtm ) arc perennials with upright branching 
stems and opposite dark green oval leaves ; the fruit consists of pairs of long slender 
capsules. Spreading Dogbane has drooping leaves, a forked method of branching, and 
clusters of nodding pink flowers, each bell shaped with recurved lobes ; it is common 
along roadsides and in dry open woods from New England to California. Indian Hemp 
has pale green erect leaves and clusters of tubular greenish-white flowers; it has a 
transcontinental range, growing on gravelly or sandy stream margins and beaches* 
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Climbing Dogbane (Trachclospermum) found in damp habitats from Delaware to 
Texas is a climbing species with clusters of small yellow flowers. 

Periwinkle or Trailing Myrtle (l inen) is a European plant which has become 
naturalized in many states; it is a creeping plant with glossy evergreen leaves and 
large blue axillary flowers with five broad corolla lobes. Periwinkle is particularly 
suited for a ground cover in shaded situations under trees, where grass refuses to 
grow, and on steep stony banks. As an escape, it often completely colonizes shaded 
roadside banks with its dense cover of rich green leaves and blue flowers. 



( jENTI AN ACT. AK 

Floating Heart (upper left), American Columho ( lower left), l.uckbean (lower 
right), Pennywort ( upper right). 


Oleanders ( Ncrinm ) frequently grow to he fifteen feet high. The dark green, 
leathery leaves are evergreen and occur commonly in whorls of three; the flowers 
are borne in large showy clusters of red, white or yellow. Each flower consists of a 
bell shaped corolla with five broad twisted lobes. The few species in the genus are 
native to the Old World, from the Mediterranean to Japan. Oleanders are among the 
most ornamental flowering shrubs in our southern states. 



T II K UKNTIAN FAMILY 
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TIk* eight hundred species of the Gentian Family ((t'ciifimiacrnr ) are widely dis- 
tributed, hut most abundant in the northern hemisphere. They include plants with a 
colorless but bitter juice, generally opposite and simple leaves, and flowers with a 
four- or five-lobed calyx and corolla. Our native representatives of ihe family, in 
addition to the familiar Gentians, are the Marsh .Pinks, Contain y. Floating Heart, 
Pennywort and Buckbean. 



There are about a dozen species of Gertians ( Gcnliana ) in our (‘astern and central 
stales, with a few more on the Pacific coast. The conspicuous corolla is usually four- 
or five-lobed. with intermediate pleated folds bearing toothed projections. The beauti- 
ful Fringed Gentian, ranging from Maine to Iowa and Georgia, hears large blue 
flowers, often two inches in length. Growing singly at the tips of the erect branches, 
each flower has a hell shaped ereet corolla divided into four long segments, fringed at 
their margins and often twisted about each other. Stiff Gentian or Aguevveed has 
smaller pale blue flowers in dense clusters, the corolla of each flower divided into five 
triangular unfritiged lobes: it lives on moist hillsides from Maine to Illinois and 
Florida. The familiar Closed or Bottle Gentian ( Pasysicphana ) is a stout plant of 
moist woods from Xew England to Georgia and Wbraska, with blue flowers in 
axillary and terminal clusters ; each flower is club shaped and nearly closed at the top, 
with the individual corolla lobes quite indistinct. The closely related Soapwort Gen- 
tian, another species of the same genus, with more distinctly lohed blue flowers, is 
found in moist woods over the same range. 

The Marsh Pinks ( Sabbatia ) are slender plants with linear or oval leaves, found 
in wet pinelands and brackish marshes of our eastern states. The white or pink flowers 
are borne in clusters, each flower with a wheel shaped corolla divided into four to 
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twelve lobes. The common Marsh Pink found in salt meadows from Massachusetts to 
Florida has pink flowers with five spreading lobes, each with a yellow “eye'\ The 
I^arge Marsh Pink is also a salt marsh plant, with eight to twelve corolla segments. 

Centaury (Centaur in in) is a genus of low-growing plants with ovate* leaves and 
clusters of white, pink or purple flowers ; several native species are found in the south- 
eastern states, and a few more on the Pacific coast. The Spiked Centaury, found 
naturalized along the Atlantic coast, with white or rose colored flowers arranged 
along one side of the flowering branch, is a European species ; as is also the Common 
Centaury with rose-purple flowers in flat topped clusters. 

Green Gentian and American Coluinbo ( h'rasera ) are tall showy plants with thick 
whorled leaves ; the white, yellow or blue flowers, each with four lobes with fringed 
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fringe Tree, Privet and Olive. 


glands on the inner surface, are borne in terminal clusters. Green Gentian, found on 
the California deserts, has white margined leaves, 'file eastern American Columbo, 
found from New York to Wisconsin and southward, has greenish-yellow flowers 
marked with brown dots. 

The remaining native members of the Gentian Family include the Floating lliart, 
Pennyw r ort and Buckbean. Floating Heart ( NymfyJwidcs ), an aquatic plant of slow 
streams and [Kinds of the coastal plain, from New Jersey to Texas, has broad heart- 
shaped leaves and clusters of five-lobed while flowers. Pennywort ( Obolaria ) is a 
small purplish-green plant of moist thickets from New Jersey to Texas, many of the 
leaves being merely dilated scales ; the broadly funnel shaped flowers are white, pink 
or purple, sometimes single as well as in small clusters. Buckbean ( Mcnyanthcs ) has 
a creeping rootstock from which grow erect compound leaves with three leaflets, and 
stout flowering stalks bearing clusters of white flowers, each with a hairy five-lobed 
corolla ; it is found in marshes and bogs from New England to the Pacific coast. 




Milkweed ( Asclcpias ) pods release hundreds of silky- winded seeds cvcrv 

autumn, many of which arc borne miles by air currents. Hamilton, 

York. 
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T H E OLI V E K AMILY 

The trees and shrubs which constitute the five hundred species of the Olive Family 
( Olcaccac) are widely distributed in temperate and tropical regions. The flowers have 
either a small calyx of partly united sepals or none at all. and no corolla or one of two 
to six partly united petals. In most cases the leaves are opposite, and either simple or 
compound. Native American members of the family include the Ashes and Fringe 
Tree ; among the introduced ornamental and fruit species arc the Olive. Privet, Lilac, 
Forsythia and Jasmine. 



OLMACT.XE 

ForsA ihia, Lilac and Jasmine. 


The Ashes ( rra.vinits ) are deciduous trees or shrubs with pinnately compound 
leaves and small greenish flowers in crowded dusters growing from the axils of the 
previous year’s leaves. The fruit has a single narrow terminal wing, an aid in wind 
dispersal of the seeds. Of the fifty species in the Ash genus, there are a dozen native 
trees and shrubs. The White Ash is the most valuable tree of the group, its wood 
being lough, elastic and close-grained — suitable for baseball hats, tennis rackets, oars, 
hows and various automobile parts. White Ash grows to he a large forest tree in the 
moist eastern and southern woodlands; the hark is characteristically gray and fur- 
rowed, and the compound leaves consist of seven to nine leaflets. Red Ash is a 
medium-sized tree growing in dam]) woods from New England to North Carolina 
and Kansas ; it lists five to seven leaflets in each compound leaf. Along the river banks 
and in the swamps of the southeastern states arc found the Pumpkin Ash with seven 
to nine leaflets, growing to a height of a hundred feet ; the Water Ash and the Swamp 
Ash, both smaller trees with five to seven leaflets. Tn the central states the Plue Ash 
becomes a large timber tree, its pinnate leaves made up of seven to eleven leaflets and 
the inner bark used in making a blue dye. West of the Rockies we find several shrubby 
species ; the Flowering Ash of canyon chaparral in California, with white flowers and 
three to seven leaflets, and the Dwarf Ash, unusual in having simple leaves, ranging 
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Oleander (Ncritim Oleander) bushes £row to trcc-tikc proportions in our 
southern states, and are covered luxuriantly with showy blossoms. Indio, 
California, 




from the Pacific coast 1o Colorado. Two other western species are small trees; the 
Arizona Ash, witli three to seven leaflets, found in canyons from California to Utah, 
and the slightly larger Oregon Ash of all the Pacific coast stales. 

Fringe Tree or Flowering Ash ( Chiunantlnis ) is a shrubby tree with opposite 
simple leaves and festooned clusters of white flowers which have narrowly and deeply 
lobed corollas ; this attractive flowering tree inhabits swampy woods and stream banks 
from New jersey to Texas and Missouri. 

The Olive Tree ( Olca ) is a small evergreen of the Mediterranean region with 
narrow leaves, often rusty haired on their undersurface, and inconspicuous greenish- 
white flowers in spreading clusters. The stone-fruit is the olive of commerce. Wild 
Olives are especially abundant in Algeria and Syria; cultivated varieties have been 
grown in Asia Minor since prehistoric times. In the United States Olive trees are 
grown successfully in California, and to a lesser extent in Florida and Arizona : the 
first trees were planted at the mission in San Diego, by the Spanish padres. The best 
orchards occur on the hillsides and mountain slopes of central and southern California 
where some thirty thousand acres are under cultivation. Olives, unlike most fruits, 
are rarely cairn fresh because of their bitter flavor. Much of the fruit is picked before 
ripe, treated with lye or soda and then pickled in salt solution ; if left to ripen before 
pickling, the resulting fruits are black instead of yellowish green. The making of olive 
oil is an important aspect of the olive growing industry. • 

Privet (Li g it strum) a genus with some fifty species of deciduous or evergreen 
shrubs native to Europe, eastern Asia and northern Africa, bear leave's which are 
short stemmed, small and opposite each other. The white or green flowers, with 
funnel shaped four-lobed corollas, grow in clusters, lkrausc of their compact habit 
of growth. Privet has long been a favorite plant for hedges. 

Two very familiar flowering shrubs of the' eastern lawns and gardens are Golden 
Bells and Lilac. Golden Bells (l : orsyihia) were given their scientific name in honor 
of William Forsyth, director of the Royal Botanical Garden at Kensington ; they are 
shrubs producing axillary sunny yellow flowers, each with a deeply four-lobed corolla, 
appearing before the leaves. There are four species, native to China, Japan and 
southern Europe. Lilac ( Syrinya ) is an old favorite in eastern yards and gardens, 
with its fragrant large clusters of light purple or white flowers. Each flower has a 
cylindrical, four-lobed corolla. There are thirty species native to Europe and Asia, 
with many single and double flowered garden varieties. Lilacs are grown especially as 
cut-flowers in France and England. 

Jasmine or Jessamine ( Jasntinum ) is an attractively flowered vine or shrub with 
pinnate leaves and a four- to iiinc-lobcd corolla, with two hundred species distributed 
through Africa, Asia and Europe. Spanish Jessamine is a white flowered species 
naturalized in Florida. The Yellow Jasmine of Persia is often cultivated in the 
southern states. Among the Chinese, Jasmine is used in flavoring tea. 

THE LOflANIA F A M I L Y 

The Logania Family ( Loganiaceac ) is a large assemblage (five hundred species) of 
mainly tropical plants, some of which are of economic importance. There are only a 
few native representatives of the family. False Jessamine ( Gelscmium ) is a high 
climbing vine found from Virginia to Texas, covering fences, trees and houses with 



437 

festoons of bright yellow flowers. Each flower is broadly funnel shaped and five-lobed. 
The poisonous nx)t is used medicinally. Indian Pink (S f'igrliti ) is a small and rather 
rare hcrltaceous plant with spike-like clusters of five-lobed red flowers, marked with 
yellow on the inside of the corolla ; it grows in rich woods from Ohio and Florida to 
Texas. Its roots are also supjxjstd to he of medicinal value. 

lliftterfly Hush ( liuddlcia ) is an ornamental introduced memlter of the family, 
native to the tropics of America. Asia and Africa ; it produces showy 1 .ilac-like clus- 
ters of violet, yellow or white flowers. 

The drug strychnine comes from the seeds of a small tree of India (Slryrlinos). 
Another sjuries of the same genus, found in South America, is the source of the drug 
curare and of the arrow poisons used by native tribes. An East Indian species yields 
a poison used as a snake antidote. 
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I \ somi of the families of sympetalous plants tlie Jusion of the petals u suits in a 
liunipd 01 funnel shaped tlnwei with a long tuhulai poition whuh expands to 
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flower, while tlu othci tliuc lobes gmw downwaids and toim a "postci ior M hp to 
the flow or 1 hese families at e gi oupecl in one of the lat gest plant ordei s, know n as the 
/ ubiflorac , they aie for the most pail small heihaceous plants, veij lew of thespuies 
attaining the size of slntihs or trees The* order unhides, among othcis, the Meaning 
Gloiv, Phlox, Rouge, \crbcna, Mint. Nightshade, Figwort, Rignonia and Oeotillo 
Families 
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are trailing or twining weak stemmed plants, widely chstuhuted thiough temperate 
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regions with a few trees and shrubs in the tropics. The solitary or clustered flmveis 
are made tip of five more or less united sepals and a fivo-lol>cd funnel shaped corolla. 
The Morning (dories, Hind weeds. Alkali Weed and Dichondra are native repre- 
sentatives of the family; while the Sweet Potato is the only cultivated species of any 
economic importance. 

Morning Glory [Ipomoea) is a large genus of tropical vines, mostly Mexican, 
with a few native species and many naturalized ones; all have large colorful flowers 
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Garden Phlox t upper left). Moss Phlox (low^r left), Scark-1 Gilia (center), 

J aenb's 1 .;uldrr ( rif/hi ) . 

of red, purple, blue, yellow or while, with an entire or slightly Join'd margin. The 
common Morning (dory, a native of tropical America, lias heart-shaped leaves and 
white or purple flowers ; it is a favorite rapidly growing vine used for covering walls, 
porches and trellises. This Morning Glory is frequently found as an escaped plant 
throughout the entire United States. Cypress Vine is another tropical American 
species, with red flowers and leaves pinnately divided into narrow parallel lohes. One 
of the native eastern species is Wild Potato Vine, a perennial of dry ground in the 
eastern states; the broadly funnel shaped flowers are white with a purple throat. In 
Arizona and Texas grows a Wild Morning Glory with thrce-Jubed heart shaped leaves 
and purple flowers. 

The sweet potato comes from another species of the Morning Glory genus which 
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is a twining and trailing plant with edible starchy roots. Originally native to Central 
America, it was first discovered in Cuba and the West Indies, and brought from there 
to Kurope in the sixteenth century. It is now widely cultivated throughout Asia also. 
Being a tropical plant, it can be grown only in our southern states. Some of the watery 
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Hound's Tongue (up ter left), Virginia Cowslip {lower left), Blucweed (cmlcr), 
Forget-me-not (lower right). 


varieties are known as “yarns”, which however are not the same as the true Yam 
(Dioscorca) which is related to the Lilies. 

The trailing Bindweeds ( Convolvulus ) closely resemble Morning Glories, dif- 
ferentiated from them by rather technical botanical characters. The common Hedge 
Bindweed, a vine with triangular, pointed leaves and white or pink flowers, frequently 
covers roadside fences and stonewalls. Upright Bindweed is a more erect plant with 




Uinctvucd ( Coniohitlu y icpium) is a brightly flowered ■vino which is found 
along mail) eastern roadsides. Penobscot Ba>, Maine. 
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ascending stems and white flowers ; it is found in dry rocky woods and fields from 
New England to Florida. Six more species are native to the southeastern states. Along 
sandy sea beaches from California to Washington is the purple or pink flowered Beach 
Morning Glory ; while restricted to California is the white or cream colored Western 
Bindweed. These are but two of a dozen western species. 

Alkali Weed (Crvssa) is a grayish plant with solitary white flowers in the axils 
of the upper leaves, growing in saline and alkali habitats from Texas and Utah west- 
wards. 

The Eastern Dichondra (Divhomlra), a prostrate creeping, plant with kidney 
shaped leaves and small yellowish or while flowers, grows in wet ground along the 
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Seaside Heliotrope, garden Heliotrope, Eiddlrtieck. 


coast from Virginia to Texas. Western Dichondra, with purple flowers, grows with 
partly buried stems in sandy soil along the California seacoast. 

TflK PHLOX FAMILY 

The Phlox Family (Polanomiccae) includes about three hundred species of herba- 
ceous plants, most abundant in western North America. The flowers have, a calyx of 
five partly united sepals and a live-parted corolla. 

Phlox (Phlox) is a genus of dwarf shrubs and herbaceous plants with opposite 
entire leaves; of fifty North American species over a dozen are common in eastern 
and southeastern United States, and four others arc found west of the Rocky Moun- 
tains. Woody steins and a prostrate evergreen habit arc characteristic of the eastern 
species Moss Phlox, Sand Phlox and Trailing Phlox. Moss Phlox or Ground Pink, 
a densely tufted plant, forms a matted growth on bare sandy slopes from New Eng- 
land southward ; the pink or white flowers have a five-iobed corolla, the lobes often 
being indented at the tip. Sand Phlox is another trailing matted plant, found on rocky 
slopes and cliffs from Tennessee to Iowa and Oklahoma ; the flowers are lavender or 
white. Trailing Phlox, with light purple or white flowers, is of similar aspect, found 
in oak or pine woods from Virginia to Alabama. The herbaceous and more erect plants 
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include a variety of species, many of them common garden annuals. The Hlue Phlox 
of rich woods from New England to Nebraska and Texas has a hlue corolla with 
notched lohes. Meadow Phlox or Wild Sweet William is found in damp woods from 
Xew England to Minnesota; its stems are frequently s[x>tted with purple, and lx*ar 
pink or purple flowers. Downy or Prairie Phlox is a softly downy plant with white, 
pink or purple flowers, found throughout the eastern and southern stales. ( )f the few 
western species, Douglas’ Phlox is a malted plant with closely packed narrow leaves 
and white or pink flowers, ranging from the Rocky Mountains to the Pacific coast. 
The common annual Garden Phlox, a native of Texas, has showy flat topped clusters 
of rose-red or purple flowers; it has given rise to many cultivated varieties since the 
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Jilin* \cr\uin, V'Tlwna and f inilana. 


first seeds were sent tn Kngland in 1S35. The summer Perennial Garden Phlox with 
white or pink flowers is a native of our southeastern woodlands. 

Jacob's Ladder ( Polcmonium ) grows erectly with pinnatelv compound leaves, 
the basal ones divided into eleven to seventeen leaflets; the bluish-purple flowers are 
borne in terminal dusters, each flower being bell shaped with five rounded lobes. This 
representative of the Phlox Family grows in swamps and marshy meadows of the 
northeastern states. Bluebell Valerian, a species widely distributed in the eastern 
states, has a weak reclining stem and nodding pale violet flowers. 

Prickly Phlox (Cilia) is one of over fifty species in this common western genus; 
it is an erect widely branched shrub with prickly palmately lobed leaves and dense 
clusters of pink flowers, growing in chaparral of southern California. Ground Pink is 
another Californian species, characterized by thread-like leaves and pink, dark spotted 
flowers with yellow throat. Skyrocket or Scarlet Cilia, found throughout the western 
states, lias a basal rosette of leaves divided into linear segments and terminal clusters 
of scarlet flowers. 
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r II * BORAGE 1' A M J LY 

Tlie Borage Family ( Boraejintu eae ) is a large one, including fifteen hundred species 
of heibs (shrubs and trees in the tropics) of woild-wide distribution They are rough 
hairy plants, with the five-parted calyx and five-lobed corolla found in the other 
Tubi florae families Native \\ ild flowt is include Virginia Cowslip. Lungwort, hnrgct- 
me-not, Wild Comfrey, Bui -seed, Cromwell, Heliotrope, Fiddle neck, White hoi gel - 
nie-not and Popcornflowcr 

Virginia Cowslip (Met tuisia ) is a stout summed, blunt leaved plant found in 
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Ground Cherry {upper lift), Petunia ( loivtr Uft), Jimson Weed ( ru/ht ). 


wet meadow's and along stieani margins from New England to the Gulf of Mexico 
and Kansas The bluish flowers are borne in tci initial clusters, each trumpet shaped 
flower has a long tube and a cupped maigin which is shallowly five-lobcd Western 
Lungwort, another species, grows from California to Washington , it is a similar plant 
with blue flowers 

Forget-me-not ( Myosotn ) is a slender plant usually found growing in brooks 
and w r et meadows of most of the eastern states The small and delicate blue flowers 
have five rounded lobes, each marked with a yellow “eye”. It is consideied by some 
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botanists to be a native of Europe ; if so, it lias Income thoroughly naturalized over a 
large portion of the United States. Most of the Forget-me-not species are natives of 
Europe, many of them found as escaped plants in our eastern states. Of our three 
native species, the White Forget-me-not is found on dry rocky banks of the eastern 
slates. 

Several other European plants have become well established in the United States. 
Blucweed or Viper’s Bugloss ( lichittm ) has made itself at home in our eastern and 
southern states ; it is a bristly weed with spotted stems and blue flowers with unequally 
lobed corollas and projecting red stamens. Hound’s Tongue ( Cynoylossum) has also 
become a weed in pastures and waste ground; the stems are hairy, often with an un- 
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Fruits ol \arious members * »f the fan/l> — potato (upper left ), pepper (upper 
right), eggplant (center), tomato (bottom). Tree Tobacco (right). 


pleasant odor, and bear branched clusters of reddish purple flowers. Wild Comfrey 
is a native species of the same genus, with blue or white flowers ; it grows along road- 
sides and in dry woods from New Jersey to Kansas and Louisiana. 

Bur-seed or Beggar's Lice (Lap pula) a hairy grayish plant, has small pale blue, or 
white flowers, each with a deeply five-lohcd corolla. It grows along roadsides and in 
thickets from New England to the Gulf and the prairies. 

Gromwdl (Lithospcnmnn) is a loosely branched plant with greenish -white or 
yellow flowers whose corollas are shorter than the sepals ; it is found in open ground 
throughout the eastern states. Puccoon, a related species with large deep orange 
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flowers, occurs commonly in rhe plains and open woods of the central and eastern 
states. 

Heliotrope ( Hdiotropum ) is a genus with over two hundred species, common to 
the warmer countries ; often it is noticeably fragrant. Our few native members include 
Seaside Heliotrope* with narrowly linear leaves and small white or bluish flowers, 
growing on sandy seashores and salt marshes of the Atlantic coast, and on saliue soil 
from California to Utah and Xevada. Prairie Heliotrope, with white flowers, grows 
on dry ground of the central and southern states. Chinese Pusley is a desert plant of 
California and Arizona, with white flowers scattered along the leafy stems. Many of 
the garden varieties of Heliotrope are derived from a Peruvian species. 



Three genera are especially abundant in ihe western states. Fiddlcncck or Yellow 
Forget-me-not (slmsinckiu ) grows in arid sandy regions from California to Utah 
and Washington : the stems are bristly and support characteristically one-sided clus- 
ters of bright yellow flowers. These stems are curled at the lip hut uncoil as the 
flowers mature. White Forget-me-not (Cry plant ha) has white flowers in similar 
one-sided clusters, and grows in sandy and gravelly locations from California to 
Texas. Popcornflowcr ( Playiobothrys ) is a weak slender herb with clusters of white 
flowers, partial to moist ground such as is found about lake margins. 

T II E V F. R V A I N F A M I 1. Y 

In the Vervain or Verbena Family (/ erbenaevae) are about a thousand species of 
herbs and shrubs of which we have only a few representatives native to the United 
States. They often have angled stems, opposite leaves and flowers with a four- or 
five-lobed, sometimes two-lipped, corolla. 

The Vervains (Verbena) are mainly American plants, with over a dozen species 
in the eastern and southern states and slightly fewer in the West. Blue Vervain grows 
in moist fields and meadows throughout most of the country east of the Rocky Moitn- 
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tains. The violet blue flowers, each with a fivc-lolx'd corolla, are borne in terminal 
spikes. White Vervain is found in similar moist habitats from New Kngland to the 
plains. On barren and grassy ground of the central states grows a Hoary Vervain, 
covered with downy white hairs and producing clustered large purple flowers. The 
Common Vervain of the Pacific coast states also has blue, flowers, in interrupted 
terminal clusters ; it grows in dry places at low altitudes. 

Lemon Verbena ( TAppia ) , also known as Mat Grass, ranges from the Atlantic 
coast to southern C alifornia; the creeping stems hear thick wedge shaped leaves and 
axillary heads of rose-purple, or white flowers. Fog Fruit of the central and southern 
states, with bluish-white flowers, is another species of the same genus, usually found 
along river banks. 



French Mulbcny ( Call i car pa ) , a member of the Vervain Family, becomes more 
of a shrub ; its leaves are hairy white on the undersurface and the blue flowers tubular 
or bell shaped, with a four- or fivc-lobed margin. It is found in rich soil from Virginia 
to Texas. 

Various species of L ant ana , natives of the American tropics, are common flowering 
shrubs in our southern states ; the small red or orange flowers are in showy clusters, 
each flower with a tubular and four- or fivc-lobed corolla. 

T TT K M I N T K A M 1 L V 

The Mint Family (Labiatac) numbers among its members some three thousand 
species of usually aromatic square stemmed herbs and shrubs with opposite or 
whorled leaves ; the flowers otten some shade of blue or purple, are two-lipped, the 
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upper lip divided into two lobes and the lower one into three. The fruits are groups of 
small nutlets. Only two shrubby species are native, the Bladder Sage and the Desert 
Lavender. Native flowers include the Germanders, Blue Curls, Skullcaps, Hyssops, 
Dragonhead, Sages, Bergamots, Mock Pennyroyal, Water Horchound, Mountain 
Mints, Mints and Horsebalm. Many Eurasian members of the family have become so 
well established that they are often thought of as native species; such arc Ileal All, 
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lleardtongue (lower left), Chinese Houses, Wood Jiotoiiy (center). Owl’s Clover 
(upper right). Painted Cup ilozver right). 


Horehound, Catnip, Gill-o er-the-Ground, Lemon Balm, ilenhit, Linn's Ear, Mother- 
wort, Basilweed, and Creeping Thyme. 

Hairy Germander ( Tcucrium ) is erect and hairy with dense terminal clusters of 
purplish flowers whose short tuhed corollas each have short upper lobes and broader 
lower ones ; it grows in moist woods from New England to Pennsylvania and New 
Mexico. American Germander or Wood Sage is a similar plant of the northeastern 
and north central states, with a less hairy calyx and flower bracts. The pale blue 
flowers of Western Germander, found from Texas to California, form long tapering 
clusters in the axils of the leaves. 

Blue Curls (T richest etna) is a slender plant with blue or pinkish flowers ; the bell 
shaped corolla is deeply five-lobed, the upper lobes being much larger and more united 
than the lower ones. It is found in dry sandy fields from New England to Texas. Of 
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the half dozen western species, Vinegar Weed has bright blue flowers, and is found 
in dry fields from California to Washington. 

Skullcaps ( Scutellaria ) constitute a fairly large genus of bitter rather than aro- 
matic plants. Blue Skullcap or Mad Dog, inhabiting wet marshy meadows from New 
England to New Mexico, has coarsely toothed, pointed leaves and blue flowers in 
terminal or axillary one-sided clusters. The lips of the corolla are of equal size, the 
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Moth Mullein, I<'ern-lcaved False Foxgl >ve, and Ruttcr-and-Eggs. 

Upper one arched. Hooded or Marsh Skullcap, found in the same area and habitat, 
has narrower leaves and large blue solitary flowers, appearing paired, in the axils of 
the upper leaves. Of the western species, the Western Blue Skullcap, with broadly 
oval leaves and few purplish flowers, is found on dry slopes of all the Pacific coast 
states. California Skullcap, with yellow or white flowers, prefers the sunny open 
hillsides of California. 

Giant Hyssop (Jgastachc) is a tall perennial with greenish-yellow flowers in 
dense clusters, each flower has a five-fobed calyx and a corolla with erect upper lip 
and spreading lower one ; it grows on hillsides and in woods from New England to 
Georgia and Minnesota. Other species have blue or purple flowers. Western Hyssop, 
a violet flowered member of the genus, grows along stream margins in the Pacific 
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coast states. The European Hyssop (Hyssopus ) , occasionally found as a naturalized 
plant in the eastern and southern stales, has blue or purple flowers in axillary clusters. 
Each flower has a notched upper lip and a three dobed lower one, the middle lobe being 
divided again into two segments. 

Dragonhead (Dracoccphiihun ) is a genus of North American plants whose arched 
upper lip and spreading lower one resemble the face of an animal, fancifully consid- 
ered dragon-like. The rather narrow leaves are opposite each other, and the pink or 
rose-colored flowers grow in dense terminal spikes. Each flower has an entire upper 
lip and a threc-lobed lower one with the middle lohe again subdivided. Dragonhead 
inhabits swamps and wet woods from New England to Texas and Kansas. 
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blue Curls, blue Skullcap and Scarlet Salvia. 


The Sages ( Salvia ) include five hundred, usually strongly aromatic, species of 
widely distributed plants whose leaves are often grouped in basal clusters. The flowers 
grow in whorls, among leafy bracts, with the usual erect upper lip and threi-lohed 
lower one. The Lyre-leaved Sage found in sandy woods from New England west to 
the prairie states has basal lyre shaped compound leaves : ud blue flowers. Of the 
numerous western species. Thistle Sage, common to dry fields of California, is one of 
the most strikingly beautiful western wild flowers ; the lavender corollas are grouped 
in a terminal head, surrounded by long sharp spine-like bracts, and the middle lohe of 
each lower lip is delicately fringed. The leaves arc spiny and thistle-like. Crimson 
Sage is another species of grassy California hillsides, with round lohed leaves, hairy 
white on the underside, and purplish red flowers in crowded cylindrical clusters. 
Purple Sage is a more shrubby species with purple flowers in heads, found on dry 
California slopes. Several of the tropical American members of the genus are fre- 
quently found in cultivation. The common Scarlet Salvia of Brazil is a popular 
shrubby species with terminal whorls of showy red flowers. The Blue Salvia of 
Mexico is a slightly smaller and less common cultivated species. 
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Oswego Tea or Bee Balm (A fonarda), one of twenty North American species of 
the genus, bears flense terminal heads of bright scarlet flowers beneath which are red 
or partially red bracts. Each flower is two-lipped, the upper one narrow and arched, 
the lower three-parted with a large middle lobe. It prefers open woods and roadsides, 
and can be found from New England to Alabama and Michigan. Wild Bergamot, a 
species with yellowish pink or lilac flowers in similar terminal heads, grows on dry 
hillsides from New England to Louisiana and Kansas. Purple Bergamot, with showy 
purple-red flowers, grows in thickets and along stream hanks from New England to 
Virginia and Tennessee. ] lorsemint is a related species with yellow, purple-spotted 
flowers, growing in sandy fields and roadsides of our eastern states. Western liorse- 
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Oswotf* Tra, Wild Mint and lira! Ml. 


mint with yellowish-white flowers, is the sole representative in the far western stales. 

Mock Pennyroyal ( I led coma ), found in dry soil from New England to Florida 
and Kansas, lias axillary clusters of purple flowers and small opposite linear leaves. 
A Western Mock IVtinvrouil also has purple flowers, and inhabits dry slopes from 
California to Nevada and Texas. 

Mountain Mint ( Pycnanthrmum ) is an aromatic erect herb with whitish leaves 
and bracts, white or purple-s] jotted flowers in dense axillary clusters. Of several 
dozen species, the majority are found in our southeastern states, a few in the central 
part of the United States. Hoary Mountain Mint, whose white flowers have purple 
dots, lives in dry woods and hillsides from New England to Missouri and Florida, 

Water Horehound or Bugle Weed JLycopus) is a water loving plant of swamps 
and wet meadows, found from coast to coast ; the while flowers are in axillary clusters, 
each flower hell shaped and slightly two-lipped, the upper otic notched and the lower 
one equally three-lohed. 

The Mint genus (Mentha) includes many species such as Spearmint and Pepper- 
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mint with aromatically fragrant foliage used in flavoring extracts ; they are plants Ox 
north temperate regions, with perhaps a dozen common native or naturalized species. 
American Wild Mint grows in wet places from New England to Nebraska and North 
Carolina; its lavender or white flowers grow in small axillary whorls, the funnel 
shaped corolla nearly regular and four-lobcd, with the upper lobe slightly larger than 
the rest and notched. Pennyroyal, a European species naturalized in California, has 
grayish leaves and whorls of flowers in the axils of the leaves. Spearmint, another 
European species, with purple stems and narrow interrupted spikes of lavender 
flowers, has become naturalized throughout the United States. Peppermint has light 
violet colored flowers in thicker, denser spikes. 
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llorclionnd, Catnip and lucid Basil. 

Horsebalm or Stoneroot (Colliusonia ). found in rich woods and thickets from 
New England to Arkansas and Kansas, has yellow lemon scented flowers in terminal 
branched clusters. The lower lip of the flower has an ornately fringed middle lobe. 

Bladder Sage (Salazaria) is a spiny, densely branched shrub of the southwestern 
deserts ; the purple flowers have arched upper lips and lower ones with recurved sides 
and short lateral lobes. Desert Lavender ( Hyptis ), American representative of three 
hundred tropical species, is a fragrant and whitish-green shrub with axillary dusters: 
of violet flowers, found also in the Southwest. The flowers have a woolly calyx and a 
corolla with a three-lobed sac-like lower lip. A related species lives in swamps and 
marshes from Florida to Texas. 

Many of the Eurasian members of the Mint Family have been grown tor genera- 
tions in American herb gardens ; some of these have escaped and become naturalized 
in many of our states. Others have been introduced by chance and have become weeds. 
Heal All ( Prunella ) is a common wild flower of fields and meadows, originally from 
Europe; the small blue flowers, intermingled with green bracts, grow in a dense 
cylindrical head, each corolla with an arched and entire upper lip. Horehound (Mar- 
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rubiutn) is well known as flavoring used in making cough medicines and candies ; the 
calyx of the plant is prominently ribbed and edged with small lobes, surmounted by a 
white flower with erect upper lip and spreading lower one. Catnip ( N epeta ) is valued 
for its pungcutly aromatic foliage, which is hairy white on the underside ; the flowers 
are white with magenta spots, and borne in axillary clusters. The lower lip of the 
corolla has a spreading toothed middle lobe. Gill-o'cr-the-Ground ( Glccoma ), a 
creeping plant with rounded leaves and light blue small flowers in axillary clusters, 
often forms extensive mats in waste fields and pastures. Lemon Balm (Melissa) has 
axillary clusters of white or cream flowers with an inflated upper lip and a thrce-lobcd 
lower one with bearded base. H cubit ( Lamium ) is a spreading plant with rounded 
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C'atalpa ai*d Desert Willow. 


leaves and axillary whorls of blue or purple flowers. Lion’s Ear ( Lionotns ), a native 
of South Africa, has become naturalized in the southern and 1 'acific coast states ; it is 
a coarse tall plant with orange-yellow or scarlet flowers in spherical dusters. The 
individual flowers are curved and have the lower li;> of the corolla shorter than the 
upper one. Motherwort ( Law urns ) is» me of several naturalized European species 
of the genus ; it has axillary clusters of pale purple flowers, with a hairy corolla, con- 
spicuous for its large erect upper lip. Field Basil or Basilweed (Clinopodium) is a 
common slender stemmed plant with dense axillary whorls of pink, lavender or white 
flowers, each with a large erect upper lip and a tlirce-lobed spreading lower one. It 
has a few native relatives in the southeastern states. The fragrant European Creeping 
Thyme ( Thymus ) forms a low matted growth with axillary clusters of purplish 
flowers with equally lobed three-parted lower lips. 

TIIE NJOHTStTADE FAMILY 

The Nightshade Family ( Solanaceae ) includes about seventeen hundred species of 
herbs, vines and shrubs — well represented in the tropics. They are best known for the 



454 

narcotic and poisonous compounds found in some of the species (Belladonna, Jirnson 
Weed, Deadly Nightshade, Tobacco ) and the edible portions of others ( Potato, Egg- 
plant, Tomato. Paprika. Cayenne, Bed Pepper ). Native wild (lowers in the family are 
the Ground Cherry, Husk Tomato, Wild Potato, Bull and Horse Nettles and Wild 
Tobacco; cultivated members include the Petunias. 

Ground Cherry ( Physalis ) is one of a large genus of plants, chiefly American, with 
several dozen species common to the southeastern and central states; their nodding 
flowers arc usually solitary, in the axils of the leaves. Clammy Ground Cherry has 
thick heart-shaped leaves, a hairy fivc-lobcd calyx and a greenish-yellow hell-shaped 
corolla with dark brown center. It is found in rich woods frouf New England to 
Texas and Utah. Husk Tomato of southeastern and southwestern United States is a 
related species with yellow flowers conspicuous for their purple sLamens. 

The Nightshades (Solamun) are herbs, vines and a few trees with fivc-lobcd 
flowers of various colors; they include a thousand or more species, most abundant in 
tropical America. Climbing or Bittersweet Nightshade is a European vine, naturalized 
in our eastern and central states, with entire or lobed leaves and drooping clusters of 
blue or white flowers whose triangular lobes are distinctly recurved. The fruits are 
red berries. Deadly Nightshade is a ubiquitous weed, originally native to Europe, w ilh 
white or bluish flowers and black berries. Horse Nettle or Sand Brier, Wild Potato 
and Bull Nettle are native representatives of the genus, i lorse Nettle is a prickly- 
stemmed plant ranging from New England to Florida and Texas, with \ iolet flow ei * 
and orange-yellow berries. Jerusalem Cherry is a European species with white 
flowers and globular scarlet (sometimes orange) berries. 

Cultivated members of the Solatium genus include the White Potato and the 
Eggplant. The. White Potato, native, of western South America, was cultivated in 
Chile and Peru before the arrival of the Spanish explorers, who found the natives 
using the tubers as the principle article of their diet. In the. sixteenth century the 
potato was introduced into Europe via Spain, and from there the culture spread to 
England and Ireland; being eventually brought back to the continent which was its 
native home by the English colonists. The Potato Plant has piimatcly compound 
leaves and flowers of various colors from white, pink, yellow and blue ; the foliage has 
the narcotic smell characteristic of tobacco and tomato. Its most important feature is 
the formation of swollen portions of the underground stem, known as tubers, w hich 
are in reality storage organs filled with starchy and protein substances. The “eyes'* 
of the tubers are the buds, since the potato tuber is a stem and not a root. Potatoes 
are usually propagated by sections of the tubers, unless new varieties are desired. 
There are today five hundred different cultivated varieties, many of them with far 
larger tubers than were found on the original wild potatoes. Potato plants often 
flower but seldom form fruit with fertile seeds, perhaps because of the long continued 
dependence upon vegetative means of reproduction by tubers. When it docs form, the 
fruit is a brown or purplish-green globular berry with seeds imbedded in a green pulp. 
In addition to being used as a food — for which purpose potatoes rank second only to 
the cereal grains — they are made into starch and alcohol. Eggplant is another species 
of Solatium, native to India ; it is a somewhat woody herbaceous plant with large lobed 
leaves, grown in tropical countries. The fruit is among the largest in the family, being 
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a gigantic, pear-shaped berry often six inches in diameter. The fruits are boiled entire 
or sliced and fried. 

Jimson W eed or Thorn Apple ( Ihitura ). a native of tropical America and Asia, 
is a shrubby herb with large funnel-shaped flowers which are borne solitary and erect 
in the leaf axils and vary in color from white to violcL and lavender. Tile fruit is a 
prickly capsule. This is a poisonous plant, one of the few common weeds which should 
he avoided since serious illness results from eating it. Other naturalized species arc 
found in the central, southern and western states. 

The Tobaccos (Xicotiaiu 1 j include lift) species of tropical American plants with 
hairy and sticky stems and large simple leaver The scientific name for the genus 
commemorates Jean Nicot, Prcnoh consul to Portugal, who introduced tobacco to 
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J:ie;ir:nnl.i and Trumpet Crupper. 

tin courts of both thoM nations. Tobacco is a vigorous growing annual reaching a, 
height of Jive feel, its leaves containing the narcotic drug nicotine. The flowers aie 
large, funnel-shaped and live-lohed. usually greenish or purplish- white in color. To- 
bacco is perhaps, economically, one of the most important contributions of the New 
World to man. It was under cultivation n\ the. natives of South America when the 
first Europeans reached tlu continent, the h aves being smoked for ceremonial pur- 
poses. Today numerous varieties are cultivated on all the continents, in subtropical 
and temperate climates. When the plants are grown under cloth covering as is clone 
in the Connecticut Valley, the leaves, which arc die souicc of commercial tobacco, are 
thin and tender ; such leaves form the best tobaccos, and are used for outer wrappers 
of cigars. After the leaves are picked they are allowed to dry in racks in well ventilated 
barns. Other grades nf tobacco are grown in many eastern and southern slates, to be 
used for' cigarettes, pipe tobacco, plug Tobacco and snuff. That the drug nicotine is 
also a deadly poison is suggested by the fact iliai nicotine extract is used in making 
insecticides. Several other species of Tobacco, cultivated by the American Indians, 
are sometimes found naturalized in various states. A native species grows in the rocky 
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canyons of our Southwest. Tree Tobacco is a South American small tree naturalized 
in Mexico and our Southwest ; the long tubular flowers are yellow, with short lobes. 

Tomatoes ( Lycopcrsicum ) are near relatives of the Potato and Tobacco, and like 
them are natives of South America. The plants have compound leaves and clusters 
of inconspicuous flowers, each corolla five-parted and wheel-shaped. The tomato fruit 
is botanically known as a berry, with the seeds buried in fleshy pulp. When first intro- 
duced to Europe by the Spaniards it was known as the Love Apple and was cultivated 
as an ornamental plant, tomatoes being often found on mantelpieces as decorative 
objects. The fruit was considered inedible because of its poisonous relations in the 
Nightshade Family; its popularity as a food is relatively recent. * 

Red Peppers (Capsicum) are often confused with the Black or White Peppers 
which, as we have seen, belong to another family (Pipcraccac ) ; the Red or Cayenne 
Peppers are relatives of the Potato and Tomato, with large berry-like fruits, native 
to tropical America where the fruits have long been the favorite vegetable of the 
natives. All are pungent due to the presence of a nitrogenous compound known as 
capsaicin. Pepper fruits are often used entire, in salads; they also are made into 
Tabasco sauce and, mixed with meat, into Chili con carne. The dried and ground-up 
fruits are known as Paprika and Cayenne Pepper. 

Petunias ( Petunia ) include a dozen South American and a few Mexican species, 
some of which are the ancestors of the popular garden and potted varieties. The nayie 
comes from "petun'\ a South American aboriginal name originally applied to the 
tobacco plant. The flowers are while, purple or reddish with a deeply five-parted 
calyx and a long-tubed corolla which is funnel-shaped and fivc-lobed. 

T II E K lOWORT FA M J L Y 

The Figwort Family ( Scrophulariaccac J is another Large family of the Tubiflorae, 
numbering about three thousand species of herbaceous plants — rarely shrubs or trees 
— which arc widely distributed geographically. The. flower consists of a calyx of four 
or five distinct or united sepals, and an irregular corolla of five partly or wholly united 
petals, usually two-lipped, the tipper lip two-lohed or hooded and the lower three- 
lobed and spieading. Native wild flowers in the family include Hedge I lyssop. False 
Pimpernel, Monkey Flowers, Turtleheads, Beardtongues, Figworts, Innocence, 
Chinese Houses, Culvers Root, Speedwells, False Foxgloves, Gerardias, Blue Hearts, 
Indian Paint Brush, Owl's Clover, Wood Betony, Rattlebox and Kychright. From 
some of these come cultivated varieties found in our gardens. Introduced and natu- 
ralized flowers include the Mullens and Buttcr-and-Eggs. 

Hedge Hyssop ( Cratiola ) occurs commonly in wet woods or muddy habitats 
throughout most of the states; it is a somewhat succulent plant with solitary flowers 
in the axils of leaf-like bracts which arc longer than the calyx lobes. The cylindrical 
white or light yellow corolla has some of the lobes united almost to the tip of the 
flower. Golden Hedge Hyssop with bright yellow flowers grows in sandy wet places 
from New England to Virginia. 

False Pimpernel ( flysanthcs ) is a creeping wiry stemmed plant found in swampy 
places from New England to Texas and North Dakota. The flowers, white or tinted 
with lavender, are solitary in the leaf axils, with arched and partly fused upper lobes 
and lower ones with yellow hairy ridges. 
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The Monkey Flowers (Mimuhts) are chiefly American species, most of them oc- 
curring west of the Rocky Mountains. The\ are herhaceotis plants with opposite simple 
leaves and blue or purple flowers in the axils of leaf-like bracts. Sepia re-stemmed 
Monkey Flower ranges from New England to Colorado and Minnesota, inhabiting 
marshes and wet meadows: the flower calyx is five-angled and five-toothed, and the 
corolla has an upper reflexed lip and a lower spreading one. Musk Flower is slimy 
and hairy, a creeping species with yellow funnel -shaped flowers which also prefers 
wet ] daces hut ranges from New England to California. Of the strictly western species, 
the Western Monkey Flower has a bright yellow corolla which is sometimes spotted 
with red ; it grows in wet places from the Rocky Mountains to the Pacific coast. 

The Turtleheads (Chelonc ) are a small genus of eastern North American flowers 
with sepal-like bracts beneath the flowers. The coiolla is white (sometimes purple 
or green') and two-lipped, the upper lip concave and inflated with a slightly lobed 
lower lip ; the general appearance being that of a turtle’s beaked profile. White Turtle- 
bead with its flowers in a dense terminal spike grows in swamps and wet places from 
New .England to Alabama and Kansas. Purple Turtlehead is also a swam]) plant, 
found on the coastal plain from Maryland to Florida, and in the lower Mississippi 
Valley. 

Beardtongucs (J’cnsicmon) make up a large North American genus ( some three 
hundred species) with at least forty common species west of the Rocky Mountains 
and about half that number m the central and southern states. They are strongly- 
scented cre*'t plants with opposite leaves and terminal clusters of nodding flowers, 
each with five sepals and a long tubular corolla terminated bv a slightly unequally lobed 
margin. One stamen is sterile atul bearded at its flattened extremity, projecting like* 
a tongue from the throat of the flower Jlairv Ueardtongue, a plant of rocky woods 
from New England to Tennessee and Wisconsin, lias downy stems and hairy calyx 
with purple corolla marked by a white throat Smooth Beardtnngue is a smoother 
stemmed plant found in meadows and along nverhanks from Pennsylvania to Ala- 
bama and Florida, its violet -colored corolla tube etilaiged and tin* inside white 'with 
purple lines. Scarlet Bugler is a Californian species found !ii extensive masses in the 
grasslands bordering the desert ; its scarlet long-tubed flowers grow in showy terminal 
clusters. Numerous garden varieties of the Penstemons are often cultivated. 

There are a few eastern and central species of Figworts ( Scrof'hularia ) and one 
common western representative. Common Figwort grows in rich woods from New 
England to Georgia and Kansas; it is a strongly-scented opposite leaved plant with 
greenish -purple flowers. California Figwort. found in California and Oregon, has 
small dull red flowers. 

Innocence or Jflue-eyed Mary ( Collinsia ), found in moist woods from New York 
to Oklahoma and Minnesota, has narrow opposite or whorled leaves and a two-lipped 
blue, pink or white corolla ; the middle lobe of the lower lip forms a boat-shaped sac 
which encloses the stamens. Of the numerous western members of the genus, Chinese 
Houses is a common Californian species, with striking whorls of stemless flowers 
encircling the terminal portions of the slender erect stems ; each corolla has a pale lilac 
or white upper lip and a violet or purple lower one. 

Culver’s Root or Bowman’s Root (Vcronicastrum) is found in moist meadows 
and woods from New England to Texas and Minnesota; it has whorled or opposite 
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leaves and terminal wand-like clusters of small white flowers, whose tubular corollas 
are each divided into four equal lobes. 

Speedwell ( Veronica ) includes several hundred species, but only a dozen are 
common central and eastern plants, even fewer arc western. American Brook! ime. or 
Common Speedwell which grows in wet places from coast to coast lias creeping stems 
rooting at the nodes, and blue or white flowers, striped with purple, in axillary clus- 
ters. The lower lobe of the four-lohed corolla is the narrowest. Neck weed, found from 
New England to Iowa as well as on the Pacific coast, is a species with white flowers. 

The False Foxgloves ( Aitr color ia) include about a dozen eastern North Amer- 
ican species, with deeply toothed or pinnatifid leaves and yellow fuhnel-sliaped flowers, 
each with five spreading lobes, in axillary clusters. Fern-leaved False Foxglove has 
fern-like leaves and short stalked flowers growing singly in the axils of the upper 
leaves; it is found in dry woods of most of the states east of the Mississippi. Smooth 
False Foxglove, found in the same area, often has a whitish bloom over its foliage of 
deeply lobed leaves ; the yellow flowers are less spreading at the mouth than those of 
the preceding species. 

The Cerardias or False Purple Foxgloves ( Ayalhiis) are slender plants with op- 
posite narrow or scale-like leaves and flowers growing singly in the axils of the leaves. 
There are some thirty species chiefly distributed through the southeastern and cen- 
tral states. Large Purple Gcrardia is found in moist fields and meadows from Maine 
to Florida, west to Texas and Minnesota; the purple flowers are hairy and slightly 
two-lipped, the spreading corolla lobes being shorter than the tube. Slender Gcrardia 
with smaller, purple spotted flowers, grows from New England to Michigan, south 
to the Gulf. 

Blue Hearts (Bitchnera) arc attractive little plants with opposite leaves and 
terminal spikes of slender, deep purple flowers with a hairy curved tubular corolla, 
terminated by nearly uniform spreading lobes. It is found in meadows and sandy soils 
from New Jersey to Minnesota and southward. 

Conspicuous among the wild flowers of early summer are the Indian Paint Brushes 
or Painted Cups ( Cast ill eja) . a large genus of plants which are partial parasites on 
the roots of other green plants; they arc most abundant in the central and western 
states. The leaves are alternate, and those immediately beneath the flower cluster are 
brightly lipped with red or yellow. The corolla and calyx of the flower is flattened, 
the former being two-lipped. Eastern Painted Clip, a plant of moist meadows and 
woods from Maine to Arkansas and Kansas, has yellowish-green flowers, one lip of 
the corolla being long and narrow ! y arched. Western Indian Paint Brush of Cali- 
fornia has showy red flowers with boln calyx and corolla brightly colored. 

Of the numerous western species which frequently color square miles of hillsides 
with their showy flowers, Owl’s Clover ( Orthocarpus ) is one of the most attractive ; 
there are some two dozen western species, one of which ranges eastward into the 
prairie states. The upper leaves, like those of Indian Paint Brush, are colored and 
grade into the bracts of the compact head of small flowers, each with a yellow or 
purple corolla witli three purple spots on the inflated and conspicuous lower lip. 

Wood Betony ( Pcdintlaris ) is a common eastern member of the Figwort Family, 
whose three hundred related species are chiefly Old World residents. It has a basal 
tuft of pinnately lobed leaves, often mistaken for those of a fern ; peeping out from 
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amid the dense ferny foliage arc compact heads of yellowish-brown flowers each with 
a toothed and arched upper lip and a spreading three-lobed lower one. Wood Betony 
likes to grow in sandy sunny situations, from New England to Texas and South. 
Dakota. 

Raltlebox or Yellow Rattle (Rliinanilius) is a cold temperate plant which has 
migrated into thickets and meadows of our northern tier of states from New England 
to Washington. The leaves are opposite and toothed or lobed ; yellow flowers are 
borne in terminal one-sided clusters or singly in t lie axils of the upper leaves, whose 
lower lip is shorter than the arched upper one. Eyebright (Euphrasia) is another 
subarctic inhabitant of dry soils from Maine to North Dakota; it is a low-growing 
species parasitic on other plants, producing small flowers in leafy clusters. Each 
flower is colorfully marked, the upper lip being purple and the lower white with 
purple stripes and a yellow' “cyc , \ 

Two of the commonest members of the Figwort Family arc introduced Eurasian 
plants. Mullein ( V crbascum) is a large genus of Old World plants, several species of 
which have become well established as American roadside weeds. They are tall with 
alternate, often basal, leaves and elongated terminal clusters of flowers with five-lobed 
corolla. Woolv Mullein is a densely hairy plant with a large basal cluster of yellowish- 
green leaves and pale yellow flowers. White M ullein is also a woolly species, with white 
or cream colored flowers. Motli Mullein has a loose cluster of larger flowers, white or 
yellow ill color. Butlcr-and-Kggs — also known as Yellow Toadflax (Linaria) — has 
alternate narrow leaves and flowers in elongated clusters which also contain leafy 
bracts. The corolla is conspicuous because of its long spur which projects hack from 
the flower; the upper two-lobcd lip is light yellow and erect, while the lower three- 
lobed lip — also yellow — lias an orange colored fold closing the throat of the flower. 
A native relative of this Eurasian species is Blue Toadflax with purple flowers, found 
in sandy places along the coastal plain to Nebraska and on the Pacific coast. 

'I II K J> 1 G N U N I A V AMII.V 

There are about five hundred species of trees, shrubs and woody vines — rarely herba- 
ceous plants — in ihe Bignonia Family ( Biynoniaccac i, most of them tropical in their 
range. The leaves are usually opposite or whorled, the flowers large atid showy with 
a calyx of united sepals and a five-lobed, two-lipped corolla. The few native represent- 
atives of the family include Cross Vine, Tmmpct Creeper, Catalpa and Desert Wil- 
low; the Jacaranda is an introduced tree common in the southern suites. 

Cross Vine or Trumpet Vine. (Anisostichits) is a tendril-bearing vine with com- 
pound leaves each made up of two leaflets, and tubular flowers with a five-lobed 
margin. The flowers are orange-red on the outside, and yellow on the inside. This 
flowering vine is native to swamps and stream banks from Virginia to Louisiana and 
Illinois. 

Trumpet Creeper ( Bignonia ) is another woody vine, but differs in having pin- 
nately compound leaves and climbing by means of aerial rootlets. The ten species in 
the genus are mostly native to tropical America ; our native representative is a yellow 
flowered climber found in woods from Florida to Texas and Iowa. 

Catalpas are favorite street and lawn trees throughout most of the eastern states ; 
the genus Catalpa includes five species which are native to North America and Japan, 



all with large heart -shaped leaves and showy flower clusters. The Common Catalpa 
or Indian Bean is a small live native to our southern stales 1ml widely naturalized 
from coast lo coast ; it has white flowers, yellow striped within the* throat and purple 
spotted, with two small upper lobes and lluve larger lower ones. 'The fruits are long 
beau-like pods containing hairy tufted seed". Western Catalpa ranging from Illinois 
and Indiana to Mississippi and Louisiana, has larger flowers (often several inches in 
diameter) and grows to he a hundred feet tall. Chinese Catalpa, with small yellow 
flowers, striped with orange, is often planted as an ornamental tree. 

Associated with the Mesquite and Smoke Trees of dry river washes and gravelly 
canyons of the southwestern deserts is the shruhhx Desert Willow (Chilopsis) , a tree 
with narrow willow-like leaves and colorful pink flowers each with a wavy-edged 
lobed corolla. 

Jacarandas (Jantraudm are popular street trees in Florida, southern California 
and other warm portions of the Cnited States. They are native to Brazil, with finely 
cut fern-like foliage consisting of twice pinnate compound leaves, often much like that 
of some of the Acacias. The flowers are hi ue or violet colored, in clusters ; the rim of 
the corolla is divined into five equal lohes. 

T II !•: 1111)11 i.i.o fa \r 1 1 . v 

Among the distinctive American families of desert plants, the Ocotillu Family ( lion- 
quieriaccac) with hut the single member Ocotillo < l : onqnicrin ) is one of the most 
bizarre. Inhabiting the gravelly and rocky slopes of our southwestern deserts and 
into Mexico. ( >cotillo grows in clumps often twcuty-lhe feet high, spreading out from 
a common base. The slender gray cane-like stems hear spines and short-lived small 
leaves. When in flower, Ocotillo is one of the memorable sights of the desert, each 
waving stem surmounted by a scarlet plume oi mam tubular flowers, each with a 
projecting mass of stamens. 
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T he sweet -smiled Honeysuckle which covers so many porches and trellises with 
its lioney-laden flowers is a familiar cultivated member of the 1 loncv suckle Fam- 
ily (Caf'rifoliaccac) which includes about three hundred species of shrubs, vines and 
a few herbaceous plants found throughout the Northern Hemisphere, Our native 
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Coral Honeysuckle, hush Honeysuckle and Elderberry. 

species are more numerous in the eastern than in the western states. The family is 
characterized by opposite leaves and terminal or axillary clusters of flowers with the 
calyx tube attached to the ovary, the calyx being made up of four or five minute lobes 
or sepals, and tubular or wheel-shaped corollas, somewhat two-lipped in some species. 
In addition to the Honeysuckles, the family includes the woody Elderberry, Hobble- 
bush, Nannyberry, Maple-leaved Viburnum, Coral Berry and Snowberry; and the 
herbaceous Horse Gentian and Twinflower. 

The true Honeysuckles ( Lonicera ) are native to North America and Asia, with a 
dozen or more common species in the eastern and central states. Coral or Trumpet 

4 6 3 
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Honeysuckle is a woody vine with evergreen oval leaves and terminal clusters of nu- 
merous long slender trumpet-shaped flowers ; each flower is bright scarlet, or some- 
times yellow, in color. This brilliantly colored member of the genus grows in open 
w'oods and along riverbanks in most of the states east of the Rocky Mountains. Swamp 
Fly Honeysuckle, a shrub with downy elliptical leaves, grows to eight feet in height ; 
the yellow flowers, decidedly two-lipped, appear in pairs in the axils of the leaves. 
This species is an inhabitant of bogs and swamps from New England to Pennsylvania 
and Michigan. Smooth-leaved or Mountain Honeysuckle is a twining or climbing 
plant of rocky woods and hillsides, ranging from New' England to Georgia and Ne- 
braska; the small yellowish-green flowers are tinged with purple. Of the western 
species, Chaparral Honeysuckle, found in California and Arizona, is a bushy shrub 




CAPRIKOLIACEAE 
Hohhlebush, Twinflower and Si 10 wherry. 


flowering with interrupted spikes of yellow’ funnel-shaped blossoms. The cultivated 
Honeysuckles grown as shrubs or vines are various species introduced from China, 
Japan and the Himalayan region. 

There are several Honeysuckles which belong to other genera. Rush Honeysuckle. 
( Dicrvilla ), a low shrub with small clusters of regular five-lobed flowers in the axils 
of the upper leaves, as well as terminal blossoms, thrives in dry, sandy or rocky woods 
of our northeastern states. The Fly Honeysuckle ( Xylosteon ), another shrub of 
rocky woods, grow’S in the same general area ; its yellow flowers, with short and al- 
most regular corolla, are produced in pairs. The Northern Swamp Honeysuckle 
( Distegia ) frequents wooded stream margins from New England west to Colorado 
and the north Pacific coast ; its yellow flowers, often tinged with scarlet, are in pairs, 
above leafy bracts. 

Elder or Elderberry ( Sambucus ) is a genus of shrubs or small trees with pin- 
nately compound leaves and pithy stems ; small white flowers are borne in large flat- 
topped clusters. Each flower is urn-shaped with a spreading five-lobed corolla. The 



juicy berry-like fruits are usually blue, purple or red in color. The common Elderberry 
of the eastern states grows in wet woods. Its purplish-black fruits are often made into 
a tart wine. The Red-berried Elder, producing clusters of red fruits, is found in damp 
rocky places from coast to coast. 

Another shrubby genus of the Honeysuckle Family is Viburnum , which lacks the 
pithy stem of the Elder, and has larger deeply five-lobed white flowers in flat-topped 
clusters ; the leaves are either pinnately or palmately veined. Maple-leaved Viburnum, 
found in rocky woods from New England to Georgia and Minnesota, has palmately 
lobed maple-like leaves and clusters of flowers all of uniform size. TIobblebush or 
Moosewood, a struggling shrub of the northeastern and north central states, with 



Mock Apple, Star Cucumber and Calabazilla. 



large ovate leaves, has showy clusters of flowers, the marginal ones sterile with greatly 
enlarged corollas; the fruits are orange-red in color. Nanny berry, which sometimes 
grows to a height of thirty feet, lacks the marginal sterile flowers found in Hobhle- 
bush and differs further in having blue-black berries; it grows in rich woods from 
New England westward to the Dakotas, south to Georgia. 

Coral Berry or Buckrush ( Symphoricarpos ) is a low shrub with purplish 
branches, clusters of greenish-red flowers in the axils of the leaves, and red lorries ; 
this member of the family thrives along riverhanks in most of the eastern and central 
states. Snowberry, found in rocky woods from coast to coast in the more northern 
states, is a related species with white berries. The Waxberry of California and states 
adjacent to New Mexico, has pink flowers in small clusters, and white berries. 

The two herbaceous members of the family are the wild flowers, Twinflower and 
Horse Gentian. Twinflower or Deer Vine ( Linnaca ) is a delicate, creeping plant of 
cold woods from New England to the north Pacific coast ; the leaves arc rounded and 
evergreen, and the unusually fragrant nodding flowers are borne in pairs at the tips 



466 

of erect stems Fach flower has a pink funnel-shaped corolla with a five-lobed margin 
Horse Gentian or Fevenvort (Trwsteum) glows erect 111 thickets and on hillsides 
f loni New England to North Carolina and west to Kansas , the solitary flowers, borne 
111 the leat a\ils, rue purphsh-ied and two-lipped 

Two related gioups of plants. classified with the Honey suckles in the Madder 
Order (Rubiahs) are the Madclci Family ( Rulnaccac ) already described in the chap- 
ter dealing with the hex ci age plants, and the relatively insignificant Teasel Family 
( Dipsaiaceat ) Tins lattei includes a few hundred Old \\ orld species of herbaceous 
plants, mam of them with pi ickh stems The common Teasel (Dipsacus) is a Euro- 
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Cue limber blossoms and flint (left), Musknulon blossom and funl (nyht) 


pean plant often found naturalized in fields and along roadsides in the l 111 ted States , 
it is a coat se prickly plant w ith small blue and white flow ers clustered in a cylindi ical 
head, with spiny bracts projecting from among the flowers Scabtow , another Euro- 
pean genus, is frccjucnll) cultivated in gai dens and escape to become a 1 oadside flow er , 
the stems are smooth, and the blue, rose, yellow or white flowers are borne 111 showy 
heads, surrounded by herbaceous bracts 

1 H K OOl RD I AMILY 

Some families of plants are recognized by their unusual flowers, others by their 
habitats . m the case of the Gourd Family ( Lucurbilaccat ) the various members are 
known tor their laige and peculiar types of fruit, of winch the pumpkin and the water- 
melon at e familiar examples The Gourd Family includes some 1 seven hundred, mostly 
tropical, vines with tendrils and lobed leaves The ovary of the trumpet-shaped flower 
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is attached to the lower part of the. calyx, and with it product's the fleshy or dry pe- 
culiar berry with a thick rind, known botanically as a "pepo". Our onh native species 
are the Mock Apple, Chilicothe, Star Cucumber and a few Gourds. There is a great 
number of cultivated forms, such as Cucumbers, Melons, Squash and Pumpkin. 

Mock Apple or Wild Balsam Apple ( Echinocystis ) is a tall climber found along 
stream bank thickets from New England to Virginia, west to Texas and Colorado. 
The leaves are five- to seven-lobed and the small white flowers are home in axillary 
clusters ; each corolla consists of six spreading petals united at the base. Familiar to 
children of rural areas is its inflated berry of fibrous consistency, armed with spines. 
The ripening fruits often hurst open so forcibly that they eject the large seeds several 
feet. The southern Californian species, Chilicothe, lias ivy-like leaves, white flowers 
and spiny oblong fruits. 

Star or Bur Cucumber (S icy os ) of eastern and central woodlands is a vine with 
angular lobed leaves and greenish-white flowers with five petals, united at their base. 
The clustered ovoid fruits are bristly, and contain a single large seed. This member of 
the Gourd Family grows rapidly, reaching a length of fifty feet— quite an achieve- 
ment for an annual plant. 

The Pumpkin genus ( Cucurbita ) includes only a few T native species. Calahazilla, 
common in sandy places from California to Texas and Nebraska, is a common gourd- 
hearing vine with triangular leaves and yellow bell-shaped flowers. The fruit is a 
smooth round gourd, yellowish in color and marked with greenish stripes. There are 
several other southwestern representatives of the genus, whose gourd fruits arc- often 
used for decorative purposes. The garden Pumpkin is a prickly stemmed vine native 
to tropical America, known to have been cultivated by the aboriginal Indian tribes 
before the arrival of the Spanish explorers. This vine has the largest fruit of any 
member of the lamilv, specimens weighing 150 pounds having been grown. Squash 
is another species of Cucurbita , also a native of tropical America. 

Cucumber ( Citcumis ) originally came from the I Cast Indies, while Muskmelons 
and Cantaloupes — also species of Citcumis — are native to Asia and were grown by 
the Egyptians and Romans. The Watermelon (Cilrullus) is of African origin, where 
it was cultivated by native tribes long before it became known tc; the Egyptians; 
watermelons wi re grown in C hina as early as the tenth century. 
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The Composites 


O ne conspicuous tendency among the Dicots has been the crowding of flowers 
into clusters, thus increasing and concentrating the mass of attractive color or 
scent which lures insects and other pollinating animals to the flowers. This is par- 
ticularly true of plants with flowers so small that they would he ineffective if scat- 
tered about among the leaves in attracting the attention of animals. In many cases, as 
in the Flowering Dogwood, Poinsett ia, 1 bougainvillea and Calla Lilies, the clusters of 
small and inconspicuous flowers are surrounded by large brilliantly showy bracts 
which function as petals — for which they are often mistaken. The tendency towards 
flower clusters is well illustrated by the Carrot Family (Chapter 33 ) in which there 
is a compact umbel of small flowers, each on its own long stalk. The climax of evolu- 
tion of efficient flower clusters, however, is found in the head composed of many small 
flowers (Daisy, Dandelion, Aster) ; this is typical of the group of Dicots known as 
Compositae. Such a composite flowxr head, often mistaken for a single flower, is in 
reality little more than an umbel with shortened individual flower stalks, thus bring- 
ing the individual flowers close together on the broadened top of the stem. At the 
same time the bracts which occur at the base of the flower stalks form an involucre 
beneath the whole head of flowers. This aggregate of small sympetalous flowers is 
therefore seated in an involucre which, because it is conspicuous and green, is often 
mistaken for a calyx. In some genera it is armed with hooked spines and attaches it- 
self to animals, thus aiding in dispersal of the seed ; a particularly good example of 
this is seen in the Burdocks. 

In the typical flower of a Composite, the calyx lias lost its green leaf-like charac- 
ter and has become transformed in part into scales, bristles or downy projections 
which often serve most ingeniously for the dispersal of the seed. This is well illustrated 
by the spiny projections of the Tickseeds adapted for dispersal by animals, or the 
downy parachute of the Dandelion seed adapted for wind dispersal. The corolla is 
tubular, and has evolved along two different directions, resulting in division of labor 
within the flower head itself. In the center of the head the flowers are slender and 
tubular, forming a central disc of closely packed corollas ; these disc flowers are fertile 
and produce stamens and pistils. Along the margin the terminal part of the corollas 
has become flattened and asymmetrical, often broadly strap-shaped and resembling 
the individual petals of a simple flower. These ray flowers, as they are called, are 
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often mistaken for petals ; since their function is chiefly that of display, for attracting 
animals. They have given up some or all of the reproductive functions, being entirely 
sterile or lacking stamens. 

“It is now easy to understand why the head of an aster, dahlia or marigold is 
commonly mistaken for a single flower and why the sunflower has received its name. 
The community of flowers that form the head have worked together to solve the same 
problems of attraction, protection and distribution that formerly confronted the indi- 
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Ironwced, Bonesct and Blazing Star. 



vidual flower, and the solutions found have been of the same general character. In 
spite of differences in structure and origin, the green involucre of the sunflower head 
performs the same tasks as the green calyx of the hollyhock. It protects the. young 
flowers in the bud and provides food for them as well as for the new plants wrapped 
up in the seeds. The border of pennant -like ray flowers serves to attract insects atid 
to furnish a landing platform for them just as the corolla docs for the single flower. 
The ovary of the latter sometimes takes over the task of distribution, as in the case of 
the hedstraws, and this is now and tiler, true of the involucre, such as tliat of the 
burdock and cocklebur. The head itself is the result of the advantages to be gained 
from grouping, and, once the rule for composites, is then employed like the single 
flower of simpler families to produce greater attraction by means of various kinds of 
grouping.” * 

The Compositac represent the highest specialization of flower structure of all the 
Dicots, and comprise the. largest group of flowering plants, variously estimated at 
from thirteen to twenty thousand speq'cs ; they are also the most widely distributed 
group of flowering plants. The reason for this is chiefly the double advantage of a 
superior type of flower structure, ensuring pollination, and an effective diversity of 
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seed dispersal methods. The Composites are generally grouped into three families, all 
closely related. Largest and perhaps most primitive of the group is the Thistle Fam- 
ily. with its flowers grouped in showy heads particularly adapted for insect pollina- 
tion ; these are made up either of disc flowers only, or of disc flowers and ray flowers. 
The Chicory Family is characterized by an absence of disc flowers, the entire head 
being made up of ray flowers. And the Ragweed Family lias specialized in wind pol- 
linated greenish flower heads, with staminate and pistillate flowers borne separately, 
in many cases lacking corollas. 

There is a great number of familiar wild flowers among the Composites, many of 
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Agcratum. Golden Aster and China Aster. 


them abundantly represented in the late summer and autumn flora of the eastern 
states, and the most common of all the flowering plants in the West. Our native spe- 
cies are chiefly herbaceous or shrubby ones, but no trees. Although it is relatively 
easy to recognize a Composite, it is difficult to identify individual species ; this, added 
to the size of the families, makes it impossible in a brief and untechnical account to do 
more than suggest some of the important members of this huge group. Economically, 
die Composites arc surprisingly unimportant, out of all proportion to the number of 
species. The only food plants are Artichoke, Lettuce, Endive, Chicory and Dandelion. 
Their greatest importance lies in the number of representatives under cultivation as 
garden flowers, including such old favorites as Aster, Cosmos, Zinnia, Coreopsis, 
Marigold, Dahlia and Chrysanthemum. 

THE THISTLE FAMILY 

The Thistle Family ( Carduaceae ) includes about ten thousand species, mostly herba- 
ceous plants and only a few shrubs, widely distributed throughout the world. Many 
of them are our worst weeds. The flower head may or may not have ray flowers in 
addition to the tubular disc flowers. The ray flowers, when present, are strap-shaped 
and petal-like, pistillate or sterile ; the disc flowers develop fertile stamens, or both 
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stamens and pistils. For convenience this unwieldy family is subdivided into a dozen 
or more ‘‘tribes*’, each with definite botanical characteristics. The Ronesct Tribe and 
Ironweed Tribe have only disc flowers, which are various colors but never yellow; 
the receptacle of the flower head is generally naked, lacking bristles or bracts. Othei 
tribes usually with only disc flowers include the prickly Thistle Tribe and the whitish 
woolly Everlasting Tribe. The common Aster Tribe, Sunflower Tribe, Sneezeweed 
Tribe and Chrysanthemum Tribe usually have both ray flowers and disc flowers. 
Other tribes include the Marigolds and the Ragworts. 

* * * * 

The Ironweed Tribe is a small one, consisting of only two common genera found in 
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Seaside Aster, Calico Aster {upper center ), Desert Aster ( lower center ), New 
England Aster (right). 

our eastern and southern states. Ironweed ( J 7 ernonia , named after William Vernon, 
an English botanist who studied American plants) is a coarse-stemmed plant grow- 
ing to a height of nine feet, with narrow pointed leaves and terminal clusters of 
flower heads, each head made up of twenty to forty purple flowers with tubular five- 
lobed corollas ; it grows in moist thickets and meadows from New England to Georgia 
and Mississippi. There are only a dozen native species, a small percentage of the five 
hundred which are best represented in South America. Elephant's Foot ( Elephanto - 
pus) is a hairy plant with ovate leaves, found in dry thickets from New Jersey to 
Texas and Kansas ; clustered flower heads are each made up of two to five lilac-col- 
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ored flowers with narrow corolla lolies Tlierc are only two other native species and 
a dozen more in the tropics 

* * * * 

The Boneset Tube includes a larger assemblage of common wildflowers, such as 
r J hoioughwoit or Boneset, White Snakeroot, Mist Mower, False Boneset, Climbing 
I Icmpweed, Blazing Star, and the cultivated Aqcratum The Bone sets ( Eitpatornnn ) 
include five hundred species of the wanner and tropical regions, with some forty m 
oui eastern and southern states The scientific name is derived from Eupator Mith- 
ndates, who is said to have used the plant medicinally Common Thoroughwort or 
Boneset is stout and hair) with opposite veiny leaves, united by their bases, the 
flower heads are grouped in dense flat-topped clusters, each head consisting of about 
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Silvirrod, Desert Star and hum-plant 


a dozen lead-white floweis wutli triangular lobed corollas This species inhabits wet 
meadows throughout the eastern and central states Purple Boneset or Joe-pje Weed 
also has coarse veiny leaves , but these aic 111 whorls of three to six , several to a dozen 
flow r ers make up each head m the loose cluster This memlxu of the genus grows in 
moist places from New England to Florida and Texas The species known as White 
Snakeroot, found in rich woods fiom the Atlantic coast to the central states, has ten 
to thirty white floweis in each head , when eaten, the leaves cause a sickness of cattle 
which is often transmitted through milk to man, and known as “milk sickness” Mist 
Flower, of stream banks and marshes from New Jersey to Florida, west to Texas, 
has a conical rather than the usual flat receptacle and blue or violet flowers Another 
plant known as Thoroughwort ( Bnckclha , named after J Bnckell, early Georgia 
Botanist) , found on hillsides ancl in canyons from Kansas and Nebiaska to Wyoming 
and Arizona, has umbels of nodding white or pink flowers There are a dozen other 
western species, many of them willow-like, others whitish and hairy shrubs of the 
deserts False Boneset ( Kuhma ) is a closely related plant with stout stem and al- 
ternate resin-dotted leaves, and heads of ten to twenty-five creamy white flowers , it 
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■*i» found in woods and along stream banks from New Jersey to Florida, west to Indiana. 

Climbing Hempweed ( Mikania ) is a vine witli opposite triangular leaves and 
compound clusters of white or pink flower heads, each made up of four flowers ; it 
inhabits swampy woods and meadows of our eastern and southern states. Blazing 
Star, also known as Button Snakeroot (Lac inaria) is one of about forty North 
American species, of which our native representatives are found chiefly iti the central 
states. This genus of the Boneset Tribe has alternate narrow leaves and rose-purple 
flower heads in spikes or elongated clusters ; it is found in dry sandy soil from Vir- 
ginia to Florida, west to Indiana and Texas. Agcrniitm is a genus from tropical 
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Daisy Flrahanc, Pn«sytoes and Elecampane. 


America, much like Boneset in floral characteristics ; the commonly cultivated species 
is a native of Mexico with small blue or white flowers in tassel-like heads. 

* * * * 

The Aster Tribe is one of the largest in the family including as it does, in addition 
to the numerous species of Asters and Ooldenrods, the Golden Asters, Fleal janes, 
Desert Star and Gum-plants ; and the shrubby Rabbit Brush and Coyote Brush. The 
Asters and Goldenrods complement each other in producing the blue and gold which 
predominate iri the eastern landscape in autumn, making a colorful contrast unequalled 
by other flowering plants. 

The Asters (Aster) derive their name from the Greek work meaning ‘•star” be- 
cause of the radiate character of the flower heads. They are among the most familiar 
of our wild flowers, abundantly represented in the eastern and central states. Of two 
hundred and fifty mostly North American species, fifty are found in New York State 
alone, a hundred in the southeastern flora ; the number of species decreases as one 
goes westward, with less than twenty on the Pacific coast. Asters are usually bushy 
herbaceous plants with alternate leaves. The flower heads, either solitary or in clus- 
ters, consist of a hemispherical or bell-shaped involucre covered with bracts, a mar- 
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gmal scnc& of pistillate ray flowers — blue, purple, pink or white in color — and a 
central disc of flowers producing both stamens and pistils The disc flowers are yel- 
low and have tubular corollas with live shoit teeth; thc> often darken in color when 
mature to a purple or i eddish-hrow n 1 he Laige-leaved Astei, with stout angled 
stems and htoad heart-shaped leaves, hears a loose cluster of flower heads whose ray 
flow r ers — usually about sixteen in number — are lavender-blue, this species grows in 
shaded places from New England west to Minnesota and south to North Carolina 
The Rc d-slalked Astc i is a plant of wet, mat sh) places o\ er practically the same area , 
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Ox-eye Sun flower, tulmous ioot^ of Cnant Su*itlr »w c r (uppit unhr), Jvrusikti 
\rt1J10kt (louir tenhr), Giant Simflowir (rujht) 


its violet-purple ray flowers number twenty to foity, and the lca\es aie long and 
narrow T he Late Purple Aster is a flower of sunny fields of all our eastern and cen- 
tral states, recognized by its laige deep-blue flower heads, each with twenty to thirty 
ray flowers, borne singly at the ends of shoit branches, and by its deeply heart-shaped 
clasping leaves Growing in dry sandy soil near the seacoast from Massachusetts to 
Delaware is the Seaside Aster, a showy plant with stiff stems and several to many 
flower heads with bright violet-blue ray flowers One of the most showy of the eastern 
wild flowers is the New England Aster, with flower heads often two inches in diam- 
eter, fringed with forty to fifty royal purple ray flow r ers and bearing a central disc 
of closely packed golden yellow disc flowers. This attractive member of the genus 



475 

grows in moist fields and woods from New England to Alabama, west to Kansas and 
Colorado. Of the white flowered species, the Calico Aster is a plant of oi»n woods 
and fields of New England, ranging southward to Louisiana and westward to Texas ; 
it has long narrow leaves and small flower heads (a half inch in diameter) with nu- 
merous short white ray flowers. The Mountain Aster, another white flowered species, 
has a zigzag stem, pointed oblong leaves and larger flower heads with fewer ray 
flowers ; it is chiefly a northeastern species. Most of the western meni1>ers of the Aster 
genus are blue or purple-flowered. Mexican Devilweod is a spiny, almost leafless, plant 
with small white flowers, found in low ground from California to Utah and Texas. 



THE COMPOSITE. FLOWER 

Section view of flower lit ad ot Sunflower, snowing bracts, two ray flowers 
and six disc flowers; (Lower left), j'rtion view of disc flower showing lulled 
and tubular corolla, projecting tip of pistil surrounded by stamens, dcgeneiate 
sepals at base. ( Lower center), a single ray flower of Sunflower. (Lower right), 
ray flower and fruit of Dandelion. 


The delicately tinted Desert Aster is a species which has invaded the inhospitable 
sands of the California deserts, east to Utah ; it has lavender- blue ray flowers fringing 
the large solitary flower heads. 

In spite of the attractive flowers of many of our native species, Asters arc culti- 
vated only occasionally in American gardens ; they make excellent border and rock 
garden plants, however. In Europe, many of our species have been cultivated for 
years. The Michaelmas Daisy is derived in part from the New England Aster. The fre- 
quently grown China Asters ( Callistephus ) are native to China and Japan. These 
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originally had two to four rows of blue, violet or white ray flowers , but breeders ha\ e 
cicated double-flowered varieties which are often fluffy-headed plants with led and 
purple floweis in addition to the onginal colors. 

The Goldenrods ( Sohdaqo — a name derived fiom the Latin “solidare” meaning 
to make whole, because ot reputed curative powers of the plants) include over a 
hundred, mostl) North Ameiican, species especially abundant in the eastern states 
where their golden yellow color contributes to the glory of the autumn Like the 
Asteis they decrease m number of species as one moves w r estwaid, less than a dozen 
occuiring on the Pacific coast Goldenrods ha\c alternate leaves, the basal ones fre- 
quently in a rosette, the flower heads, usually yellows art much smaller than those 
of the Asters and are borne in bushy, often elongated and plume-like, clusters In only 
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a few species, such as the Flat-topped Goldenrods, the ray flowers are more numer- 
ous than the disc flowers The Lastern Rat-topped Goldenrod, with narrow pointed 
leaves and bushy flat-topped clustcis of stemless flower lit ads, glows in fields and 
along roadsides fiom New r England to Florida west to Wyoming The Western Flat- 
topped Goldtnrod also has flattened clusteis of yellow flow r er heads, it tlmves in 
moist places from the Rocky Mountains to the Pacific coast The most showy membci 
of the genus is the Rock 01 Canada Goldenrocl with its large waving plumes of count- 
less small golden flow r er heads, arranged on one side of the spreading branches , it is 
common m thickets and on sunny hillsides from New England south to Vuginia and 
west to the Dakotas The Downy Goldenrod of the eastern states is typical of the more 
slender species with narrow spike-like clusters of golden yellow flow r ers, often inter- 
mingled with the leaves The Pale Goldenrod or Silverrod usually has an unbranched 
elect stem bearing on its upper portion clusters of flower heads with white lay flow- 
ers and whitibh bracts, it is found in dry and rocky soil from New England south 
to Georgia and west to Minnesota 

The Golden Aster ( Chrytopsis ) is a genus of cottony or hairy plants with alternate 
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leaves and showy flower heads, often in flat-topped clusters ; each head consists of 
yellow ray and disc flowers. The Maryland Golden Aster has sessile ovate leaves and 
attractive flower heads an inch in diameter ; its range is from New York to Florida 
and Louisiana. There are about a dozen other eastern and central species, a few 
western ones. 

Desert Star ( Monoptilon ) is a flattened desert plant with spreading branched 
base and a central basal rosette of leaves ; the daisy-like flowers have broad white or 
pink ray flowers and yellow disc flowers. This showy little desert flower blooms in the 
desert washes of California and Utah. 

The Fleabancs ( Erujcron — a name compounded from two Greek words mean- 
ing “early” and “old man", in reference to the hoary grayness of some of the plants ) 
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include over a hundred species, most common in America ; unlike the majority of the 
genera of the Aster Tribe, they are as abundant on the west coast as in the eastern 
states. The flower heads, borne on saucer-shaped involucres, are solitary or in small 
clusters ; the ray flowers are white, pink or purple, and the disc flowers yellow. The 
familiar Daisy Fleabane of fields and woods from coast to coast is a slender plant 
with downy stems and leaves, and flower heads an inch or less in diameter. The nu- 
merous small rose-purple ray flowers form a fringe around the central disc of yellow. 
Poor Robin’s Plantain is a smaller plant with very few stem leaves and fewer (about 
fifty) ray flowers in each head; it is restricted to the states cast of the Mississippi. 
The Seaside Daisy of the Pacific coast has solitary lilac or lavender ray flowers. 

The Gum-plants or Sticky-heads ( Grind elia) are coarse plants with sticky or 
resinous foliage and spiny-toothed leaves; the rather large heads have yellow ray 
and disc flowers. The few species are distributed through the central and western 
states. 

There arc two shrubby members of the Aster Tribe. Rabbit Brush ( Chrysotham - 


nus) is one of the few shrubs in the family, with a half dozen western species. They 
often have hairy or resinous foliage, and only disc flowers in the elongated heads of 
slender yellow flowers. One common species ranges from Kansas and Utah to Texas 
and New Mexico. Coyote Brush (Barchans') is chiefly a western genus with resinous 
or sticky foliage, and flower heads made up of yellow disc flowers ; it grows near the 
coast from California to Oregon. The Groundsel Tree is an eastern species, found on 
sea beaches and in salt marshes from New England to Florida and Texas ; the flower 
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heads bear greenish flowers, the staminate being tubular and the pistillate delicately 
thread-like. 

* * * ★ 

The Everlasting Tribe includes a few common plants, usually with only disc 
flowers in the flower head. In this group are the native wild flowers Marsh Fleabane, 
Arroweed, Pussytoes, Everlasting, Cudweed and the naturalized Elecampane. The 
Marsh Fleabane ( Pluchca ) is an erect plant with alternate ovate leaves and branch- 
ing clusters of flower heads made up of purplish disc flowers, found in various alkali 
habitats and salt marshes from coast to coast. Arroweed is a related shrubby species 
of river bottoms from California to Texas, with a willow-like habit, silky leaves and 
purplish flowers. Pussytoes (Antcnnaria ) , woolly or hairy low-growing plants with 
basal tufts of leaves, include some fifty North and South American species, our na- 
tive ones most abundant in the central states. The whitish flowers are seated in in- 
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volucres whose bracts terminate in petal-like tips. One common species thrives on 
dry soil from New England to Florida, west to Minnesota and Texas. iVarly Ever- 
lasting ( Anaphalis ) is a familiar silvery white plant, found from coast to coast in 
open fields; the pearly-white bracts of the involucre surround creamy-whilc small 
flowers, the outermost of several series with thread-like corollas, the central ones 
tubular ; it is found in woods and thickets of our eastern states. Elecampane or Ilorse- 
heal {Inula) is a native of Europe which has made itself at home along our eastern 
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Feverfew Chrysanthemum, White Daisy, Pompon Chrysanthemum ( upper rujht >, 
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roadsides ; its large flower heads, seated m an involucre whose outer bracts are leaf- 
like, consist of many narrow yellow ray flowers and dingy brown disc flowers. Several 

North Asiatic species are frequently cultivated as garden flowers. 

* * * * 

There are many familiar wild flowers as well as garden plants in the Sunflower 
Tribe which includes the various Sunflowers, Balsam Root, Leaf-cups, Compass 
Plant, Indian Cup, Ox-eye Sunflower, Black-eyed Susan and other Coneflowers, Zin- 
nias, Ticksecds, Beggarticks, Tarwceds, and the cultivated Cosmos and Dahlia. 

Sunflowers {HcUanthus — the Greek equivalent of sunflower) are coarse, often 
tall, plants with showy flower heads whose conspicuous yellow ray flowers are sterile, 
the yellowish or purplish-brown disc flowers alone producing stamens and pistils. Of 
about a hundred American species, about forty occur in the eastern and southern 
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states, half that number in the prairie region and about half a dozen in the western 
states. The Common Sunflower, which under cultivation reaches a height of twelve 
feet and produces huge flower heads a foot or more in diameter, grows wild from 
Minnesota and Texas west to the Pacific coast. The flower heads to a certain extent 
change their direction from east to west with the sun. This is a surprisingly valuable 
species, its leaves being a fodder, the flowers yielding a yellow dye, and the seeds 
furnishing an oil and being a food for animals and man. Tn Russia the plants are 
grown for the seeds which are sold along the streets and eaten raw. Sunflowers are 
also cultivated in India, Turkey and Egypt. In swamps along the *cacoast from Long 
Island to Texas grows the Swamp Sunflower, a species with narrow grass-like leaves 
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Arnica, (vulrlcn Ragwort and Indian Plantain. 


and flower heads several inches in diameter, each with a dozen or more yellow ray 
flowers and purplish disc flowers. Likewise dwelling in swampy habitats in the same 
area is the Giant Wild Sunflower, whose stiff hairy stems form a bushy growth ten 
or twelve feet in height, producing long-stemmed flower heads each with ten or twenty 
conspicuous yellow ray flowers ami a yellowish -brown disc. The Woodland Sun- 
flower is a more slender plant, rarely more than six feet high, of dry woods and 
roadsides of the eastern states, with flower heads of the usual size but on shorter 
stems. The Jerusalem Artichoke is a species of our west central states, often culti- 
vated for its white tuberous rootstock which is fed to livestock ; it was used by the 
Indians, and is considered a tasty salad plant in some localities. Another member of 
the Sunflower Tribe with an edible root is Balsam Root (Biilsamorrhiza ) , a low- 
growing plant with basal heart-shaped leaves, found on hillsides from South Dakota 
and Colorado westward ; the broad yellow ray flowers surround a disc made up of 
chaffy bracts as well as tubular flowers. 

Ox-eye or False Sunflower ( TIcliopsis ), found from New England to Florida 




Goldenrods (Solidagn) form plumes of gold in the eastern fields; they 
decrease m number of species as one travels westward from the Atlantic 
coast. Mt. Desert Island, Maine. 
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( hthmacca ) of open woods and fields from Pennsylvania and Louisiana west to 
Iowa lias purple or rosc-coloi ed 1 ay flow c rs 

The Zinnias {Zinnia) include about twenty mostly Mexican and tiopical Amer- 
ican species, one of winch \ cut m es ac ross tile bordci into the Texas-Colorado region 
This is a perennial with \dlow ray fioweis, which turn whitish with age, and brick 
red disc flowers The common garden Zinnia is descended from a Mexican species 
with reflexed ray flowers, originally purple or lilac hut changed by breeding to almost 
ewery color except blue and green , the disc flow'ers, winch are absent in the double 
varieties, are > cllow f or orange 

The Tukseeds ( Con'opsis Cheek word meaning * bug-like” in ufercncc to the 
appearance ot the iruits of some species ) have flower heads borne on long stalks and 
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Poverty Wtid, Western Ragweed and C ocklebur 


involucres with colored braets — usually otangc or brown The tips of the ray flow r - 
ers arc often notched or lobcd and aic a showy yellow or vaiicolor , the disc flowers 
arc dark yellow or brown Over two dozen spec us are native to the southeastern 
states, a few ranging into the noitheastcrn and far western regions The Lance- 
lca\cd Tickseed found from New England and Flonda, west to Michigan, has op- 
posite elliptical leaves and heads — often two inches in diameter — with six to ten 
bright yellow' wedge-shaped ray llowti s, notched at the apex The Rose Tickseed is a 
slender w r iry plant found m swamps along the coast from Massachusetts to Georgia, 
the small flower heads consist of four to eight pink or purple ray flowers, thrce-lobed 
at the apex 01 entire Of the western species some are characteristic of the scacoasts, 
others of the deserts The common Gaiden Coreopsis is derived from a nndwestern 
species with lobed and wedge-shaped ray flowers, colored yellow with a daik purple 
base, dark purple disc flowers and involucre 

The Beggarticks (Bideni) are much like the Tickseeds except for their generally 
smaller flower heads and the character of the pappus In the Beggarticks the pappus 
forms two to four rigid barbed spines which attach themselves to animals and thus 




Pearly Everlasting (Anaphnlis margaritacca) is a silvery white plant of 
open sunny fields "from coast to coast. Brooksville, Maine. 




act as means of dispersal for the flints to which these spines are attached Many a 
hikei through the autumn wood has had to spend hours picking the tenacious '‘ticks” 
from Ins clothing, not realizing that he is aiding the plants in their efficient means of 
seed dispersal Most of the species, of which there are about twenty, arc found in 
the central states, decreasing in number eastward and with but a few r on the Pacific 
coast A common Beggartick of eastern swamplands from New England to North 
Carolina, is the Nodding Beggaitich or Bur Marigold whose numerous short-stalked 
nodding heads are less than an inch in diameter, with six to ten short yellow ray 
flowers and a yclknvish-brown disc Another Bur Mangold, also of swampy habitats, 
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has a transcontinental range , its erect flower heads have a neatlv sphencal involucre 

The Tarweeds {Madia) are strongly scuiled western plants with stick} foliage, 
whose yellow flower heads open only in the evening, close in the morning A common 
species found from California to Oiegon has ten to fifteen bioad yellow ray floweis, 
others ha\e less conspicuous heads 

One of the popular showy garden flowers of the Sunflower T nbc is Cosmos, the 
name being the Greek term for an ornamental or beautiful thing , the genus is tropical 
American and Mexican in its range They are for the most tall bushy plants w r ith 
pinnatcly subdivided leaves and large heads with white, crimson, rose or purple ray 
flowers possessing the same toothed or lotied apex as in Coreopsis , and yellow disc 
flowers The common garden variety with white, pink or crimson ray flowers is a 
Mexican importation, as are the varieties with yellow and dark red ravs and yellow 
01* red disc flowers 
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fei tile disc flowers, purple in color The Perennial Gaillardia of our gardens is a culti- 
vated form of a species found from Kansas to Oregon, whose > cl low' ray flowers are 
maiked with purple bases A common annual Gaillardia is a variety of a plant native 
to the Louisiana-Arizona legion 

* * * * 

Most of tlie Mangold Tribe arc plants with rav flowers as well as disc flowers, 
they are often stionglv and unpleasantly aiomatic with glandular and delicately sub- 
divided leaves In this tribe we find the native Fetid Mangold and 1 tmon Scent, and 
the vanous cultivated Mangolds 
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Fetid Mangold ( Bocbcra ) is a plant of piamcs and loadsules, found from Ohio 
and Louisiana to Arizona and Montana, the fern-like lc«ivcs are dividc*d into deeply 
cut segments and the flower heads bc'ar yellow or orange ray flow-ers Lemon Scent 
(Pu tis ), of sandy hillsides m the west central states, has narrow entire leaves with 
spiny bases and small heads of reddish-tinged yellow ray flowers and yellow disc 
flowers 

The garden Marigolds ( Taqetes ) are a genus of tropical American plants, some 
of which range ae ross our soutnwestern border The leaves are pinnately subdivided 
into narrow r segments and aic strongly scented The involucre of the flower head 
forms a cup of united bracts The “French” Marigold is a hardy garden annual with 
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Yarrow ( Achillea Millefolium) is a naturalized European species which 
has become a weed in our eastern fields; the subdivided leaves are often 
mistaken for those of a fern. Plamilton, New York. 
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Tansy ( Tamcctum ) is a strongly and pleasantly scented plant, naturalized from 
Europe, with pinnatcly divided and fern-like leaves and a flat-topped cluster of small 
button-like heads whose yellow ray flowers hardly extend beyond the yellow disc. 

Typical members of the prairie flora arc the various species of Sagebrush (Arteme- 
sia ) , somewhat shrubby plants with a bitter, aromatic, penetrating scent associated 
with tlie “wide open spaces” of the west. There are over two hundred species native 
to North and South America, with thirty common members in the central states, half 
that number on the Pacific coast and relatively few east of the Mississippi. The small 
heads, erect or nodding, are yellow or purple in color : the gray-green leaves arc en- 
tire or pinnatcly lohed. Sagebrushes are wind-pollinated members of the Thistle 
Family, and are often the cause of hay fever. A common species, with silvery-gray 
stems, wedge-shaped leaves and yellowish-brown flowers, inhabits the region from 
Colorado and Nebraska to the Pacific coast. A herbaceous species. Absinthe Worm- 
wood, furnishes the intoxicant of the famous French beverage, absinthe. 

★ * * * 

The Ragwort Tribe includes relatively few common species; among these are 
Coltsfoot, Indian Plantain. Ragwort and Arnica. 

Coltsfoot ( Tussilayo ) is a European plant naturalized throughout our eastern 
states, whose rounded and heart-shaped leaves, whitish hairy on the undersurface, 
appear after the flowers. The yellow flower heads are borne singly at the top of a 
scaly flowering stalk. 

The Indian Plantains (Mcsadcnia) have strongly-ribbed leaves and clusters of 
small heads with grayish- or purplish-white disc flowers, no ray flowers ; they grow in 
the woods from New England to Florida and westward to the plains. 

Ragwort (Senccio), also known as Groundsel, forms a large genus, with two 
dozen species ranging through the prairie states, fewer in the far east and west ; the 
ray flowers and disc flowers are both yellow, the former sometimes being absent. 
Golden Ragwort is a slender, smooth stemmed plant with ovate basal leaves and 
deeply lohed stem leaves, and with numerous bright yellow flower heads with eight 
to twelve ray flowers; it grows in wet habitats from New England to Florida and 
Texas. 

Arnica ( Arnica ), found in wooded locations from South Dakota to the Pacific 
coast, has heart-shaped leaves and yellow ray and disc flowers ; there arc a half dozen 
species of the plains region, with a few on the Pacific coast. Medicinal preparations 
for the treatment of wounds and bruises are sometimes made from this plant. 

* * * * 

The Thistle Tribe is a distinctive one, since its members usually have prickly or 
spiny foliage and spiny involucres ; the flower heads consist of tubular disc flowers 
only. There is a plume-like pappus which aids in wind dispersal of the seeds, which 
are familiar sights in autumn as they are carried about by the wind. Burdock, Thistle. 
Basket Flower, Dusty Miller, and Bachelor’s Button are common representatives of 
this tribe. The Artichoke is an edible member. 

Burdock {Arctium), naturalized from Europe, is a coarse bushy plant with heart- 
shaped leaves, whitish on the under side ; the small purple disc flowers are grouped 
in a spherical involucre armed with viciously hooked bracts. 



. cnVlf . r1 , .1 fiowtr clusters of Burdock (Jrctiwn) are armor] I mi th \i- 
isfy" ffiJkcd bracts * facilitate animal clausal of the fruits Hamilton, 

n York. 



496 

The Thistle (Cirsntm ) includes several hundred widely distributed species with 
spiny leaves, most of them European but some native to our central and western 
states , all are obnoxious w eeds, spreading 1 apidly by means of their silky-haired seeds 
The Swamp Hustle, found in swampy soil fiom New England to Florida and Texas, 
has pinnalely lobed leaves and solitary or several heads of purple flowers, with m- 
voluues lacking the barbed spines The Canada Thistle is a European species nat- 
uralized from coast to coast, with sinulaily lobed leaves and purple or white flowers 
The common Bull Thistle, also introduced from Europe, has spiny-tipped bracts on 
the mvolucie of the luad, which bears lose-purple flow T cis 

Corn Flower or Bachclot’s Button ( Contain ca L with some five hundred species 
found in Furopc, Asia and Noith Africa, is represented in the United States by a 
single species The plants ofteii ha\e a prickly involucre, with showy purple, blue, 
pink or yellow disc flowtrs Our native Basket Mowei has a smooth imolucre and 
rose or flcsh-coloted flowcis with narrow fringe -like lobes often an inch in length, 
it langts from Missouri and Louisiana to Kansas and Arizona Dusty Miller is a low 
growing whitish woolly plant from the Meditei i ancan region, often used as a bedding 
plant in gardens, the prickly mvolucie is topped by purple flowers Hie common!} 
cultivated Bachelor's Button — also Known as Ragged Sailoi — native to southeastern 
Europe, has long-stemmed flow'd heads with blue, pink 01 white flowcis The mai- 
gmal corollas an often funnel-shaped with naitow lobes 

The only edible member of the Thistle Tube is the Globe Aitichoke (( viuiki) 
which looks much like a large thistle , a native of North Africa and the Medilcira- 
lie an region, its cultivation in England did not liegin until the middle of the sixteenth 
centuiy It is glow n as a nop plant in California, near the seacoast, the pioehut is 
used locally and shipped to eastern maikets Lai go woolly leaves fotm a basal rosette 
from which the flower stalk rises, the edible portion of the Aitiehoke is the* large 
globular mvolucie of the flow cm. with its thick succulent biaets 

TIM KAf, \Y ET« D t \ M l 1 V 

The Ragweed Family (Ambrosniuai ) includes less than a bundled, mostly Ameri- 
can, species of coarse* he rbae eons and shrubb} plants, some of them the worst offenders 
in causing hay fever The flowcis arc m inconspicuous heads, the biaets of the pistil- 
late head sometimes forming a spiny bur Stanunate flowtrs have tubular lobed co- 
rollas while the pistillate flow ers often have none at all The family, by compai ison with 
the Thistles, is of insignificant size and importance It includes the Marsh Elder, 
Poverty Weed, the Ragweeds and Cocklclmrs 

Marsh Elder ( fva ) is a shrubby plant of salt marshes fiom Virginia to Texas, 
growing to a height of nine feet , the" flowc r heads, in the axils of leaf-like biaets, con- 
tain both pistillate and stanunate flowers Poverty Weed is a species of alkali flats 
fiom Oklahoma to the Pacific coast, wuth axillary nodding flewer heads. 

Ragweeds ( Ambtosta ) have subdivided leaves and inconspicuous greenish flow'- 
ei s, the stanunate heads nodding m terminal spikes, the single pistillate flow-ers in 
globular involucres There arc less than a dozen eastern and central species, several 
western ones 

Cocklebur ( Xanthium ) is a coarse annual with the stanunate heads in terminal 



Thistle (ftMiHM) seeds arc buoyed up hy silky hairs, as an aid to dis- 
persal hy wind Penobscot Bay, Maine 
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spikes ; the pistillate involucres are closed and beaked, and armed with hooked spines. 
There are less than a dozen eastern and central species. 

T HE CHICORY F A M I L Y 

In the Chicory Family (Cicoriaccac ) we find an absence of disc flowers in the head, 
the ray flowers having an upper strap-shaped prolongation which is usually five- 
lobed. Many of the species have a bitter or milky sap. The leaves are mostly alternate, 
sometimes all basal. The involucre of the flower head is made up of one to several 
scries of bracts, sometimes with a scries of smaller additional bracts beneath. Tn this 
family we find the C ommon Dandelion. Desert Dandelion, Chicory, Salsify, Rattle- 
snake Root, I lawk weed, Lettuce and Endive. 

The Common Dandelion (Taraxacum ) is a European immigrant which, in spite 
of its attractive flower heads, has made itself one of the most thoroughly despised 
weeds throughout most of the United States. It has a basal rosette of pinnately lobed 
leaves, and milky-juiced stalks which bear heads of orange-yellow flowers ; the seeds 
are borne aloft by the silky-haired pappus. Dandelion roots are used in Europe as a 
medicine and coffee substitute, the leaves frequently for “greens” and in making wine. 
The Desert Dandelion {Malacolhri. v) lias a similar basal tuft of leaves, woolly and 
pinnately divided ; the pale yellow flower heads are fragrant, and have square tipped 
and toothed margins. This is one of a dozen species found in the western states. • 

Chicory ( Cicorium ) is an Old World genus with toothed or pinnately lobed 
leaves and sky-blue or white heads made up of broad-lipped ray flowers with toothed 
margins. A common species is found naturalized from coast to coasl. The roasted 
roots are used as an adulterant and substitute for coffee. Endive is another species of 
Chicorium , native to India, brought to the Mediterranean in the time of the Egyptians 
and Greeks; the plant is grown for the young basal leaves, which are usually curled 
and blanched, and used as a salad plant. 

Salsify or Oyster Plant (Trago pagan) is a native of southern Europe with long 
narrow grass-like leaves and dull purple flower heads : the plant is grown for the gray 
milky tap roots which are said to have the flavor of oysters. 

Rattlesnake Root (Nabalus) is a small genus of our eastern and central states 
with small clustered and usually nodding heads of cream* colored or pale purple 
flowers. 

The Jlawkweeds (Hieracitim) constitute a large genus of three hundred species; 
but only a dozen or less are common in the eastern and central states, and even fewer 
in the far west. Most of the leaves are in a basal tuft from which arises the erect 
flowering stalk with its solitary or few orange or yellow flower heads. Devil’s Paint- 
brush or Orange Hawk weed, naturalized from Europe, is a hairy plant with orange 
heads borne atop a leafless hairy stem, the individual flowers with five-toothed strap- 
shaped corollas. King Devil, also a European immigrant, has somewhat smooth 
slender stems and bright yellow flower heads. The Rough Hawkweed is a native 
eastern and central species which grows to be a bushy plant, with reddish-haired 
stems and leaves, and clusters of yellow flowers. Rattlesnake Weed or Poor Robin’s 
Plantain is a low-growing plant with ovate basal leaves marked with purple veins, 
and slender flowering stems bearing clusters of yellow flower heads. 

A familiar edible member of the Composite group is Lettuce ( Lactuca ), whose 
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seventy-five species are widely distributed throughout the Northern Hemisphere. A 
native Wild Lettuce or Horscweed, with yellow flower heads, grows from New Eng- 
land to Louisiana. Garden Lettuce is considered by some to have been developed from 
the Prickly Lettuce which is found in the Mediterranean region. Lettuce as a food is 
mentioned by the early Greek writers, and is known to have been used in China in the 
fifth century. When grown as head Lettuce, the flowering stalk is not permitted to 
develop. Lettuce is grown as a crop chiefly in California; and to a lesser extent in 
Arizona, New York and Colorado. The European Prickly Lettuce, found naturalized 
in the eastern states, has pitinatcly lobed leaves winch tend to ^radiate in four direc- 
tions ; hence it also is known as Compass Plant. 



SPER.MATOPHYTA: 

flNGIOSPERM MONOCOTS 


The FRUIT-SEED PLANTS — A Uujiosperms — also include the group of ihe Mono- 
cots. These usually differ from the Dicots by having floral parts in threes or sixes, and 
parallel-veined leaves as typified by the Grasses, Lilies or Palms; the stems do not 
have a growing ring beneath the hark, hence cannot grow indefinitely in thickness 
and rarely become woody trees. In contrast with the Conifers and Dicots, few of the 
Monocot species arc trees; exceptions are Bamboo, Palms and Joshua Trees, file 
majority are herbaceous plants, some being exceptionally well adapted for colonizing 
areas with slight rainfall; these are the Grasses which form the prairies and steppes 
of the world. The insect-pollinated members of the Monocots reach their climax 
in the showy flowers of the Orchids. Taken as a group, the Monocots are 
less diversified than the Dicots. Many of them form the 
dominant features of tropical vegetation. 
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I k the gnat Dicut group of the Compositor we saw the tendency to group many 
filial! flowers into a single head brought to perfection, each head being large and 
showy, often fragrant, for the purpose of insect pollination, in the Grasses and Sedges 
( Cluwiflonir ), the largest order of the Monocots, tin* same tendency to reduce the 
size of the individual flowers and to group them in clusters is evident ; but because 
lbv\ are adapted for wind pollination they are not brightly colored and lack the 
perianth typical of the Composites. Tn fact it surprises many people that grasses have 
flowers, since these are so small they are often unnoticed. Kach flower is borne in a 
.spikelet, frequently with stiff projecting hairs; the spikclets are grouped on an .axis 
to form either a compact spike known as the head or ear, or an open branching cluster. 
There are two families in the Clinni florae, the Grasses and the Sedges. The Grass 
Family, economically the most important, includes plants of medium moist and dry 
habitats ; their leaves occur in two ranks and the cylindrical stems are usually hollow 
except at the nodes. The Sedge Family, on the other hand, is partial to wet and 
swampy habitats, has leaves arranged in three ranks, and solid stems which are an- 
gular, flattened or cylindrical. 

T HE GRASS FAMILY 

The Grass Family ( Poaceac ), including seven thousand widely distributed species, 
is one of the most important families of food plants, many of them having been culti- 
vated for over five thousand years. Grasses as a group hardly need description, the 
narrow pa rail el -veined leaves of familiar lawn and crop species being fairly typical of 
the whole family. They arc annuals or perennials with fibrous roots, often with under- 
ground stems which extend horizontally and give off new tufts of leaves, in this way 
forming a compact sod ideal for lawns and effective in checking erosion of loose soil 
Under favorable conditions grasses seldom grow singly, but instead form extensive 
communities which are characteristic features of the landscape of our prairies, the 
steppes of Russia, and the pampas of South America. Most of the grasses are low- 
growing herbaceous plants, though some (Maize, Sugar Cane) grow ten to twelve 
feet in height, and a few (Bamboo) grow to be trees. Grass flowers consist of 
stamens and pistils without petals and sepals, and are surrounded by various kinds 
of bracts, some of which bear appendages prolonged beyond the spikelet as awns 
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or beards. There are usually three stamens and a single pistil with a branched and 
feathery tip for the efficient capture of the pollen grains. Many species are self- 
pollinated, others depend upon wind to bring pollen from plant to plant. The fruit 
formed after pollination is a one -seeded grain, the ovary forming a dry fruit coat 
which adheres closely to the seed as a thin husk. The seed is oval, cylindrical or tooth- 
shaped ; the tiny embryo is tucked away in one end while most of the seed is filled with 
stored food (endosperm). The grains arc usually yellow, brown, red or purple in 
color. The fruits of the cereal grains have been prized foods of mankind since earliest 



POACEAE 

Indian Corn — spikdets from tassd (staminate flowers) and cob with pistillate 
flowers (left); Oats— spikdet (upper riyltt) and tassel of spikdets ( lower 
rir/ht) with fruit (oat grain). 

times, furnishing the “staff of life” for most races of people. By careful breeding and 
selection through the years, grains have been made larger and their food content more 
abundant to an extent which can he realized when we compare corn, wheat or oat 
kernels with the almost microscopic grains of most grasses. The cereal grasses can be 
grown in a wide variety of soils, under great diversity of climatic conditions ; this lias 
been a factor in making them universally valuable as food crops. In addition the 
cereal grains are, as near as is possible, a perfect food containing all the essential 
nutrients ; and because they are dry fruits, they can be stored and shipped with ease 
and success. 
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The Grass Family is a confusing one for the amateur ; and, as with the Compos- 
ites, no attempt will be made to so completely describe the various species that they 
can be identified. The complex group is subdivided into tribes, and typical represent- 
atives of the more important tribes will be considered. These include the Maize 
Tribe, with Maize, Tcosintc and Gama Grass; the Oats Tribe, with Oats, Velvet 
Grass, False Oats and Oat Grass; the Rice Tribe; the Barley Trihe, with Barley, 
Wheat, Rye, Darnell and Quack Grass; the Millet Tribe, with the various Millets, 
Witch Grass, Crab Grass, Bur Grass and Foxtail Grass; the Sugar Cane Tribe, with 
Sugar Cane, Sorghum and Beard Grass ; various lawn and forage grasses such as 
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Wheat plant (right), with spikelet and grain ( upper center) ;Rice {lower center) 
and Wild Rice; Velvet Grass (lower right). 

Sweet Grass, Wire Grass, Porcupine Grass, Timothy, Bent, Bluegrass, Buffalo Grass 
and Marsh Grass ; and the Bamboo Tribe. 

Maize or Corn (Zen) differs from most of the grasses in having separate statni- 
nate and pistillate flowers. Staminate flowers are clustered to form the plume-like 
tassel at the top of the corn plant, while the pistillate flowers are grouped on an axis 
(the cob) lower down on the stalk. The entire pistillate axis is enclosed by leafy husks, 
and thread-like projections from each pistil (the silk) extend beyond the husk to 
catch the pollen. Corn stems are solid, being composed of pithy material in which the 
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vascular strands are imbedded. Ordinarily fibrous roots could not support the ten 
to fifteen feet of leafy stalk characteristic of the average corn plant ; but special prop 
roots grow out of the base of the stem, arch over and act as buttress supports. Maize 
is a subtropical and tropical American plant, whose wild ancestors are now unknown 
but are considered closely related to Teosinlc ( liuchlaem :), a Maize-like plant native 
of Mexico. The pistillate “ear” of Teosinte, however, is not on a cob ; each individual 
kernel has its own covering, and is arranged on the side of the axis diagonally oppo- 
site from the kernel above, and below it. Maize was the primitive cereal grain of the 
Western Hemisphere, cultivated by the Mayas a thousand year* ago and by various 
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Timothy (left), Parley si»ikc1et, puack Grass, Darnell Grass and Witt li Grass 
(right), 

Indian tribes of C entral and South America before that date. There is also evidence 
that it was grown in our Southwest several thousand years ago. Today it is the chief 
feed grain of the American livestock region known as the Corn Belt, which extends 
from Ohio to Nebraska, with Wisconsin and Minnesota as the northern limits. Of the 
many varieties grown today. Dent Corn is most widely planted : its kernels have a soft 
and starchy endosperm. A related variety known as Flint Corn is an ancient type that 
was cultivated by the Indians of the Southwest. The kernels of Sweet Corn arc 
shriveled, with a translucent coat. Pop Corn is a variety with a lough covering which 
holds in the moisture when the grain is heated until finally the. steam causes an ex- 
plosion, turning the grain inside out. Maize has a wide variety of uses. It is canned, 
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made into cornmcal and breakfast foods, used as a food for stock ; it is also a source 
of oils, starch, syrups, alcohol and gums. The pith of ihc stalk is made into explosives 
and the stalks themselves are manufactured into a coarse grade of paper, liven the 
cobs are utilized in making pipes and charcoal. The embryo of the grain is rich in oil. 
which is extracted for use in cooking, and made into soaps and paints. Corn starch, an 
important product of the corn industry, is made by steeping the kernels in warm water 
and sulphur dioxide, then breaking tip the softened grains to separate the embryos 
from the endosperm ; the solution with starch and protein grains in suspension is 
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Crab Gtass, bur Grass, Poxtail Grass and lVaid Grass. 


passed over an inclined table so that the proteins float off while the starch grains 
settle to the bottom. From the starch is manufactured doxtrins and the British gums, 
used on envelopes and postage stamps, and in the textile industries. Starch is also 
used as a source of alcohol, a ton of corn yielding about ninety gallons of alcohol. By 
hydrolyzing the starch, various corn and glucose syrups are made. 

Gama Grass or Sesame Grass ( Tri/'saruni ) is a native member of the Maize 
Tribe; it is a tall grass, six to eight fvet in height, with broad leaf blades and an 
elongated flowering spike of which the upper part consists of staminate spikelets, the 
lower portion, pistillate. Gama Grass grows in swamps and along pond margins, from 
Nebraska to Florida and Texas. 

Oats (slvcna). native to eastern Russia, was cultivated bv the barbarian inliabi- 



tants of Europe before llie time of Christ, but was not grown by the Romans and 
Greeks. It became more widely known after the Middle Ages. Wild varieties today 
exist in Persia, Arabia and northern Africa. The spikelets of Oats arc grouped in 
an open cluster, usually spreading outwards in all directions. Large bracts completely 
cover the three flowers in each spikelet, forming a closely adhering hull. Oats are 
grown chiefly as a stock fodder, only a small percentage being made into breakfast 
cereals. Being one of the cereal grains which thrives in a cool moist climate, it is 
grown extensively in Scotland, the Scandinavian countries, Canada, Washington, 
Montana, Minnesota and Maine. Oats constitute the chief cerealcrop of Great Britain, 
growing well on peaty soils. 

There are a few other members of the Oats Tribe worthy of mention. Wild Oat 
Grass ( Danthonia ) is a low plant of hillsides and woods, with sparsely flowered 
clusters made up of large spikelets, armed with stout awns. A few species are com- 
mon in our central and eastern states. Velvet Grass (Holms), naturalized from Eu- 
rope, grows in moist meadows; its narrow clusters of purplish spikelets have short 
hooked awns above each flower. False Oats ( Triset inn ) is an Arctic and temperate 
genus with several species native from coast to coast in our northern tier of stales; 
they are low tufted grasses with a spike of flowers, each set amid avvned bracts. 

Rice (Oryca ), a swamp-dwelling grass of the Old World tropics, was cultivated 
as a crop in eastern and southern Asia at least five thousand years ago. It is the rhief 
article of food at every meal for millions of people in China and India, rice being to 
the Orient what wheat is to the Occident. After the sixteenth century its use spread 
to the rest of the world. Since water hastens germination of rice, it is usually grown 
on delta and alluvial grounds capable of being flooded. Rice is a typical grass with 
hollow stems, growing to a height of five feet and hearing one-flowered spikelets in a 
narrow brandling cluster. The bracts adhere closely to the grain, which together 
form a fruit known as “paddy”. Before being milled, rice has a brown fibrous cover- 
ing and outer layers of protein food material ; milling removes these and leaves a 
white grain which is further scoured and polished between pieces of pigskin and 
finally coated with glucose and talc before being marketed. Tn addition to being used 
as a staple food, rice plants furnish a Japanese beer known as “sake” ; the straw is 
used as a stock food and in making paper, hats, and strawboard. Our native Wild 
Rice {Zizania) is a related genus found in freshwater and brackish marshes from 
New' England to Texas and North Dakota; it is an annual with tall stout succulent 
stems which reach a height of nine feet, and large terminal clusters of spikelets. 

Wheat ( Triticum ) is one of the oldest of cultivated plants, known to have been 
grown in the Meditet ranean portion of Asia and Africa by at least 4000 B.C. A species 
which may be close to the ancestral type is the Emmcr Wheat found in vSyria and 
Palestine; this is grown as a stock food in some of the western states. Wheat was 
introduced into Mexico by the Spaniards during the sixteenth century, and brought 
to Virginia and Massachusetts by the English colonists in the seventeenth. It was 
soon abandoned as a cereal crop in favor of the better adapted Maize. Wheat plants 
have moderately broad leaf blades and heads composed of fifteen to twenty spikelets 
on a zigzag axis. The grain is ovoiclal in shape and cream, red or purple in color. The 
ovary wall and seed coat, rich in proteins, is knowm as the bran. Modern Bread Wheat 
has a large, nutritious grain as the result of thousands of years of selection and 
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hybridization. The first American wheat belt extended from Delaware and Maryland 
into New York. The i>astry flour varieties of wheat are still grown there as well as in 
California and the Pacific Northwest. In succeeding years wheat was grown in the 
Ohio valley states, which today arc the center for soft red winter wheats which are 
starchy and easily crushed. With the opening up of the great plains after the Civil 
War, ideal wheat country became available; an added impetus was the invention of 
harvesting and threshing machinery which made large scale production possible. In 
these states the hard wheats have become the favorite varieties. In the southern 
prairie states hard red winter wheat is grown, in the more northern ones thrive the 
hard red spring varieties; both of these are blended to make bread flour. The. Durum 
Wheat, chiefly grown in Minnesota and the Dakotas, is used in making spaghetti and 
macaroni ; in the process the ground-up wheat mixture is made into a dough which 
is forced through a press to produce the familiar tubular and stringy masses. Different 
types of flour depend upon the portion of the kernel used. Graham flour is made from 
the complete wheat kernel, and includes all the nutrients and vitamins of the bran as 
well as the endosperm and embryo. Whole wheal has part of the bran removed and 
uses about ninety percent of the kernel. Standard white flour uses only three quarters 
of the kernel, all the bran, protein layers and embryo being removed. 

Rye ( Sccale ) has wheat-like leaves and a long narrow spike hearing single spike- 
lets at each node; it is one of the few cereal grasses which will thrive on poor saady 
soils. A native of the Mediterranean region, it was known to the Greeks and Romans 
hut not cultivated by them. Its extensive use did not begin until after the Middle 
Ages. Rye is an important food grain in Russia and Germany, but of minor impor- 
tance in the United States. Tn addition to being used as a cereal, rye is the basis of 
many alcoholic beverages. 

Barley (Hard cum) is, next to wheat, die most widely distributed cereal crop. A 
native of southwestern Asia, it was used by the Romans in making a heavy bread 
eaten by the soldier and peasant classes. Barley has blunter leaves than wheat and a 
straightcr axis to the spike, which has three spikelets at each joint with long pointed 
awns. Since barley contains little of the gluten found in wheat, it cannot he made 
into a light bread. Tn the United States, barley is grown to a great extent in the inland 
valleys of California. Considered a food grain in the Old World, its chief use in this 
country is in preparing malt and as a food for livestock. Malt is the sprouted and 
dried barley grains; during the sprouting process the starch is changed to sugar. 
Malt is used in making malted beverages and in brewing lieer. Several native species 
of Hordcum are known as Squirrel-tail Grass. 

Darnell or Rye Grass ( Loliitm ) is a member of the Barley Tribe with the spike- 
lets arranged on two sides of a compressed spike; most of our species have been in- 
troduced from Europe. Quack Grass ( Atjropyron ) is a related grass widely distrib- 
uted through the central and western states. 

The Millet Grass Tribe includes a number of related genera known as Millets, 
cultivated in Asia and Africa as a human food but grown in Ihe United States and 
Europe for forage purposes. Panic Grass or Witch Grass (Panintm ) is a large genus 
of five hundred species, widely distributed through the warmer portions of both hemi- 
spheres ; over a hundred are found in our eastern, southern and central states. They 
are annuals or perennials with spikelets in open or compact dusters. Jungle Rice or 




Tlu* Sedgis ( Cyperaicae ) form extensive giowths in the shallow waters 
of pond margins Biooksvilk*, Maim, 


Bamboos are the trees of the Grass Family, being perennial evergreens found in 
the tropics of the Old World ; of two hundred species, the majority inhabit Asia and 
America, a few also being found in Africa. Our native member of the tribe, the Cane- 
reed ( Arundinaria ) grows in swamplands from Virginia to Florida and Texas where 
it forms the cane-breaks characteristic of many southern swamps ; Cane-reeds are 
tall woody plants, often reaching a height of thirty feet, with flat leaf blades. Some 
of the foreign true bamboos arc grown with success in our southern states. These 
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Spike Rush, with inflorescence and spikelct; Bulrush with inflorescence; Sedge; 
and Sweet Kush. 

true Bamboos ( Bambusa , Dcndrocalamus) are remarkable for the delicate massed 
effect of their foliage and close growth of stems, as well as for their tremendous 
height — sometimes of a hundred feet. Bamboos are among the most rapidly growing 
plants, instances being on record of a growth of eighteen inches in height per day. In 
the Orient, Bamboos are used for a great variety of construction and domestic pur- 
poses, and in making paper and textiles. The young shoots are edible and eaten like 
Asparagus. Like most of the grasses, the Bamboos grow in dense clumps rather 
than as single specimens. 


THE SEDGE FAMILY 

The Sedge Family ( Cyperaceae ) includes about three thousand species of widely 
distributed plants of relatively little economic importance. They often form extensive 
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T o inhabitants of temperate regions, palms may semi txotic and curious 
trees which are highly ornamental as street tree's in our southern cities or as 
decorative plants in hotel lobbies; it may come as a surprise to them to realize that 
the Palm Family is of as great economic importance to millions of dwellers in the 
tropics as any other family of plants is to u«. For centuries palms have supplied al- 
most all the needs of tropical peoples. They give giateful shade in blazinglv hot 
deserts where few other plants can live; they produce edible fruits; furnish material 
for building and roofing houses, fibers for clothing, hats and textile uses ; they supply 
sugars, oils and that important tropical betel nut from which a mastic is made which 
is chewed by one tenth of the human race. 

The Palm Family (Palmaccae) consists of twelve or fifteen hundred species of 
shrubs, vines and trees usually characterized by an uubranchcd stem or trunk topp(*(l 
by a cluster of relatively few, huge leaves. The trunk is often covered by old leaves 
or the bases of leaf stalks. Palm leaves are among the largest known, some of them 
reaching a length of fifteen feci ; they are either pinnately (leather-like ) or palmatcly 
(fan-shaped) compound, divided in many species into hundreds of slender leaflets. 
The trunks, unlike those of our common Dicot tree's, are soft, having very little 
woody tissue; a palm stem is much like an enormous corn stalk, without the nodes. 
Most of the stem is a mass of pithy tissue reinforced by scattered vascular bundles, 
surrounded on the outside by fibrous or corky tissues. Since there is no growing 
tissue (cambium) under the hark, palm trunks do not grow indefinitely in thick- 
ness. The flower clusters are usually constructed on as huge a scale as the leaves; 
bunches of flowers ten or twelve feet in length hang down from among the crown of 
leaves. Each flower is small and greenish-yellow, made up of similar sepals and 
petals, and pollinated by the wind. The fruits are of various types of drupes, berries 
or nuts ; the most familiar are the large drupe of the Coconut Palm and the berry of 
the Date Palm. 

Palais can he conveniently arranged in two groups depending on whether the 
leaves are pinnately or palmatcly compound. The former, or Feather Palm, group 
includes only one species native to the United States — the Buccaneer Palm ( Pseudo - 
phoenix) of the Florida Keys ; this species is a rather small palm growing sparsely in 
the Florida Keys. Introduced palms with pinnately compound leaves include the 
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Coconut Palm, Date Palm, Koyal Palm, Canary Island Palm and Plume Palm. The 
Fan-leaf group includes more American species, fewer introduced ones : the native 
representatives are the California Fan Palm, Cabbage Palm and Palmettos. Saw 
Cabbage Palm, Thatch Palm, Silver Palm and Needle Palm — most of them restricted 
to our southeastern states. Introduced ornamental varieties include the Hair Palm, 
Chinese Fan Palm, Blue Palm, Guadalupe Palm and Windmill Palm. 

THE FF.ATIIKR-LEAP PALMS 

Coconut Palms (Cocos) are tall slender trees with a trunk diameter of only one or 
two feet but a height of a hundred; the smooth gray bark is sometimes marked with 
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Germination of Coconut fruit. The milky portion of the endosperm is gradually 
absorbed by the enlarging cotyledon which eventually fdls the cavity. The 
juvenile root is growing out at the left, the shoot upwards from the center, 
piercing the shreddy tissues which surround the seed, (adapted from Brown, 

“The Plant Kingdom.” Ginn and Co.) 

transverse rings. The open crown of leaves often presents a ragged and wind-swept 
appearance. Along the Florida scacoast these palms assume many picturesque slant- 
ing attitudes, showing the effect of trade winds. The Coconut Palm is the most 
widely distributed of all tropical trees, being found along seashores throughout the 
tropics. It is one of fifty species all of which are South American in their distribu- 
tion. Although practically unknown in the wild state, it is considered to have been 
originally a native of that continent, whence it was dispersed westward in prehistoric 
times to the various Pacific islands. The coconuts are borne in clusters amid the leaf 
stalks, at the crown of the trunk. The fruit is capable of dispersal over water since 
the inner part (the coconut of commerce) is surrounded by light impervious fibrous 
tissues which keep it afloat for a long period of time; immersion in seawater has 
no injurious effects upon the seed within its protective husk. The three “eyes” 



The Cabbage Falm (Sabal Palmetto) is the common Palm of the south- 
eastern states, forming dense groves in the Everglades region. Everglades, 
Florida. 


at the base. Far up the hundred or more feet of straight smooth trunk is a cluster of 
huge feathery leaves, from the base of which hang the golden yellow flower clusters. 
The. Koval Palin has become a famous tree along the avenues of many a Florida city. 
It is considered by some botanists to be a vanishing type, native to Florida; it is now 
found sparingly in the Everglades, where a few veteran specimens can be found far 
from civilization; such can be seen in the Royal Palm State Park near the tip of the 
peninsula. 


T IT R FAX-1. EAVED PALMS 

The California Fan Palm ( IVashinytonia ) , named in honor of George Washington, is 
cine of three species native to southwestern United States and Mexico. It is a tall 
rangy palm with a rough trunk covered by a downward hanging thatch of old dried 
leaves which form a straw-colored covering for the trunk. The comparatively small 
crown of leaves seems insufficient to support the life of such a tall tree; each leaf is 
three to six feet long with forty to seventy segments, edged with fibrous threads. The 
leaf stem, or petiole, is armed with sharp hooked spines. The flowers are in the droop- 
ing duster, characteristic of palms, changing to masses of elliptical black berries. This 
palm is native to the California deserts, especially the Colorado Desert; the best 
known grove, which includes a thousand or more trees, and gives a South Sea Island 
touch to the canyon is near Palm Springs. They arc a characteristic street anrFlawn 
tree throughout southern and central California. The related species known as the 
Mexican Fan Palm is a taller more slender tree, and is also planted along streets and 
around homes. The streets and highways through the citrus districts of California 
are often lined by these tall palms. 

In the southeastern states the most widely represented genus of the Palm Family 
is that comprising the Cablxage Palm and numerous Palmettos (Sabal). They in- 
clude eighteen species of the United States, Central America and Mexico; all have 
smooth trunks and petioles. The shrubby species are quite characteristic of swampy 
and sandy ground of the coastal pinelands where they form a conspicuous feature of 
the undergrowth from North Carolina southward. The Dwarf Palmetto is a low plant 
with subterranean stem from which grows a crown of flat leaves, the segments lack- 
ing any fibrous threads along their margins. It grows in swamps and along .streams 
from North Carolina to Texas. A closely related species known as the Delta Palmetto, 
found in the bayous of Louisiana, has a more erect stem and grows to a height of 
twenty feet. The common Scrub Palmetto of the Florida pinelands has folded and 
recurved leaves with thready frayed margins; the stem is subterranean and often 
spirally twisted. The Cabbage Palm is the common wild palm tree of Florida, grow- 
ing with an erect stem to a height of sixty feet ; it is found from the Carolinas to 
Florida, but reaches its best development in the magnificent groves along the rivers 
and swamps of Florida, often forming “islands” of tropical jungle growth amid the 
grasses of the Everglades. Its leaf blades arc recurved and edged with filaments as in 
the Scrub Palmetto. The Saw Palmetto (Scrcnoa) is a shrubby plant of sand dunes 
and pinelands from the Carolinas to Louisiana ; its leaves have spiny petioles, and the 
horizontal trunk sprawls over the ground like some huge black snake. Its branching 
habit is unusual for palms. The Saw Cabbage Palm ( Paurotis ) has an underground 



CHAPTER XLI 


The Arum / amity and Its Relatives 


T he Arum Order (Arales) includes a group of plants with small flowers un- 
usually constructed of an inconspicuous perianth or none at all, enclosed in a 
pouch or home in a cluster on a fleshy column known as a spadix ; in some members 
of the order the spadix is seated in a conspicuous bract known as a spathe. 'There are 
two families in the order, representing two interesting extremes of plant develop- 
ment. In the Arum Family we find plants producing the largest inflorescences of the 
whole plant kingdom, while the Duckweed Family includes the smallest known flow- 
ering plants. 


T TT E A R U M K A M I h Y 

The Arum or Aroid Family (Araccac) includes about a thousand species, mostly 
tropical and herbaceous, commonly found in ponds, swamps and muddy habitats; 
many of them have large tuberous rootstocks, from which grow low masses of large 
coarsely veined leaves. Some have a pungent sap, due to the piesence of biting crys- 
tals known as raphides. The flowers are small, with no sepals or petals, or with a 
perianth of only sepals; they are clustered on a spadix, usually enveloped by a large 
showy colored spathe. Our native species, all found in the eastern and central states, 
include Skunk C abbage, Jaek-in-the- Pulpit, Green Dragon, Water Lettuce, Sweet 
Flag, Golden Club, Water Arum or Wild Calla; introduced or interesting species 
are the Calla Lilies, the odd M oust era and the giant flowered AmorphophaUus . 

A typical member ot the family is the familiar Skunk Cabbage (Symplocarf) us), 
one of the hardy pioneers that brings a touch of color to the barren late-winter woods, 
long before other spring flowers dare lift their heads above the sodden ground. The 
name, which does justice to the unpleasant odor of the bruised plant, hardly suggests 
the grace and color of the unusual hooded inflorescence which precedes the leaves. 
Each inflorescence consists of a purplish and green spathe which almost entirely 
surrounds the short globose spadix with its cluster of small flowers; after the flowers 
have disappeared, clusters of large coarse leaves take their place. Skunk Cabbage 
grows abundantly in swampy woods and meadows in all the eastern states, south to 
North Carolina and west to Iowa. 

Another harbinger of spring is the Jack-in-the-Pulpit ( Arisaema ), a perennial 
Aroid with tuberous rootstock, starchy and acrid, which is sometimes known as In- 
dian Turnip. From this grow several compound leaves each with three leaflets, 
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spreading out as a shield above the inflorescence The latter is green with stripes of 
purple or darker green , the lower part of the spathe is cylindrical and entirely sur- 
rounds the spadix, the upper part arching over it to form a roof over the “pulpit” m 
winch the “jack” or spadix is situated The compact flower clusters change to a c\- 
lindrical mass of bright red berries in autumn Our common Jack-in-the- Pulpit grows 
in rich moist woods throughout eastern United States A related species, found in the 
same range and known as Green Dragon, has a tapering whip-like spadix and a more 
pointed green spariie 

Water Lettuce ( Pistia ) is a small pea-green aquatic plant found in streams and 
lakes from Honda to Texas , the strongly ribbed leaves arc clustered on shot t branches, 
foinung floating rosettes on the surface of the water. The small while flowers are 
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Common Duckweed, Large Duckweed and 14 oljfia, flower of Common Duck- 
weed (lower nghl) 


boiru on a spadix which is closely attache cl to the spathc, found at the bottom of the 
cup of leaves Watei Lettuce is widely distributed throughout the tropics and can be 
used as an outdoor plant in garden pools in the w r anner parts of the United States 

Sweet Flag (A corns), found along stream margins and in swamps from New 
Fngland to Texas, is found also in the Old World , related species are native to Japan 
The leaves are long and sword-shape*d, growing from an aromatic e reeping rootsto' k , 
the upper leaves function as an open spathe, surrounding a lateral spadix bearing 
yellowish flowers 

Golden Club ( Orontium ) is another member of the family partial to swamps and 
ponds, found from New r Fngland to Louisiana It has a deep rootstock and long- 
stemmed narrow floating leaves , the spathe of the flow'd is nothing more than a leaf 
sheathing the base of the flower stalk, which is terminated by a spadix with a com- 
pact mass of golden yellow flowers which suggest the name Golden Club 

Water Arum (Pdtandra) found rooted in the mud in shallow ponds, in the same 
area as that of the Golden Club, has arrow-shaped leaves and a wavy margined green 
spathe; the flowers usually entirely cover the long tapering spadix The more arctic 
Water Aium or Wild Calla {Calla ) of cold bogs and lakes m our northeastern states 



Wild Calla ( CaUa palustris) is a strikingly beautiful plant with its large 
pure white spathe beneath the spadix with its small flowers Lake Placid, 
New York. 




Calla Lilies ( Zantedeschia ) at the margin of a pool, Kellogg Gardens, 
Pomona, California. 




Monstcra is a strange evergreen vine from tropical America, with huge 
deeply lobed and perforated leaves. Huntington Botanical Garden, San 
Marino. California. 



538 

is a strikingly beautiful plant with heart-shaped leaves and an elliptical, pointed pure 
white spathe, resembling the much larger ornamental Calla Lilies. 

The showy Calla Lilies ( Zantcdcschia ) include eight species of aquatic or bog 
plants native to tropical and southern Africa, grown as ornamental pool plants in the 
warmer portions of the United States. The large, often spotted leaves, are spear- 
shaped with long petioles. Each flower has a large and flaring spathe with recurved 
tip, conspicuously colored and often hiding the central club-shaped spadix with its 
cluster of small flowers. The Common Calla of horticulture is a stout bog plant with a 
white or creamy spathe often ten inches in length. The Rose Calla, native to Natal, 
has a rosy pink spathe tinted purple on the inside ; the Black-throated Calla of the 
same region has a straw-colored spathe with a dark purple spot at the base of the 
throat. Other species are yellow. 

One of the strange woody plants of the Arum Family is the bizarre evergreen 
vine, Monsicra, of Mexico and tropical America, often grown as a curiosity for its 
huge leaves, peculiar fruit and climbing habit. The vine grows by means of aerial 
roots which often encircle the trunk of the tree w'hich acts as its support. In some 
species the large leaves are deeply lobed and perforated by numerous holes — a condi- 
tion unique among the flowering plants and like that found in some of the Brown 
Seaweeds. The rather large inflorescence, consisting of a boat-shaped spathe which 
opens widely to reveal the cylindrical spadix — six to ten inches in length— is a 
tightly packed mass of greenish flowers ; the berries are so close together in the fruit 
that it becomes like a cone in structure. This fruit is considered quite edible, with 
a taste halfway between that of a pineapple and a banana. 

In the hot, humid forests of Sumatra grows the peculiar Amor pho phallus or 
Krubi, which produces the largest inflorescence in the plant kingdom. First comes 
the leaf on an erect, heavy stalk which may rise five feet above the soil. At its tip 
expands the blade divided into many leaflets. After a series of leaves has come and 
gone, the inflorescence emerges from the same underground conn, which may weigh 
from 50 to 100 pounds or more. When the flowering structure begins to push 
through the ground, it appears as a pointed cylinder which elongates rapidly ; in less 
than two weeks it may exceed the height of a man ; then the spathe expands to form 
a graceful vase-shaped structure of gigantic size, four feet or more in diameter and 
equally high ; it is yellowish without and grades into a rich deep purple in the throat. 
From the center of this huge, colorful envelope the relatively slender spadix will 
have risen as a tubular column having the texture and color of chamois skin. The 
entire growth eventually may reach a height of eight feet or more, with the small 
pistillate and staminate flowers hidden from sight at the base of the spadix. While 
the inflorescence is unfolding, a fetid odor is given off, similar to that of Skunk Cab- 
bage but magnified as one might expect. An Amorphophallus “in captivity” once 
made history at the New York Botanical Garden by flowering and remaining open 
for several days while a stream of visitors came to view the strange plant : a credulous 
photographer, warned of the terrible odor, came prepared with a gas mask ! 

THE DUCKWEED FAMILY 

It is a great jump from the one extreme of a flower much taller than a man to the 
minute specks of green which make up the entire plant body of the various members 
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The Lily Family and Its Relatives 


A crrat i mm her of showy flowered herbaceous plants and vines and a few trees are 
grouped in the large Monocot order foliates ; the leaves arc usually grass-like or 
fleshy, often three to six. feet long, and the flower consists of six members which are 
often colored alike, giving the appearance of a six-petaled perianth. Many 
species are characterized by bulbs and rootstocks. The Lily Order includes, among 
others, the Lily Family, Amaryllis Family, Iris Family and Kush Family. 

T H V. L I L Y K A MILY 

The 1 ,ily Family ( Liliaccac ) is a large one, numbering over twenty-five hundred spe- 
cies. Many of them grow from underground stems and buds known as bulbs, 
from which grow erect clusters of narrow grass-like leaves or leafy steins ; in some of 
the succulent members of the family, these basal rosettes are made up of thick, sharply 
pointed leaves which function as storehouses of water. The perianth usually con- 
sists of six similar segments, sepals and petals looking alike, in some cast's fused at 
the base to form a tubular corolla. Most of the species are herbaceous, though woody 
tree members are also found in the family’. Some of the native, widely distributed 
species include Mountain Asphodel, Blazing Star, the Featherings, False Hellebore, 
Btmchflower, Wild Onion, Bell wort. Dog’s-tooth Violet, the True Lilies, Solomon’s 
Seal, False Solomon’s Seal, Canada Mayflovvei, Twisted Stalk, Dogberry. Indian 
Cucumber .Root, Cat Brier, the Trilliums and Lily of the Valley. Typically western 
species include, in addition. Sand Corn, Sand Lily, Soap Plant, Camass, Desert Lily, 
the Brodiaeas, Fritillary, Mariposa Lilies and Fairy Lantern. Native succulents are 
found in the Yucca genus, which includes Bear Grass. Spanish Bayonet and the un- 
usual Joshua Trees. Of the introduced and cultivated members of the family, we might 
mention Asparagus, Onion, Garlic, Leek ; the succulent Aloes, Gasteria and Hawor- 
thia : the familiar Tulips and Hyacinths ; and the Dragon Trees. 

Mountain Asphodel ( Xcrophyllmn ) is a stout plant found in sandy woods from 
New Jersey to North Carolina, with wlrv or nccdlc-like leaves growing in tufts alxmt 
its base and becoming bristly bracts on the flowering stalk; this is terminated by an 
elongated cluster of small flowers with spreading white sepals and petals. A species 
known as Elk Grass or Fire Lily, with creamy white flowers, grows on dry ridges 
from California to Washington. 


54 * 



54 * 

In moist woods from New England to Florida and Michigan grows the Blazing 
Star (Chamaclirium ) , a fleshy plant with a few spreading basal leaves and a long 
narrow cluster of green or white flowers. Another genus with greenish-white flowers 
is that containing False Asphodel or White Feathcrling ( Toficldia ), a slender tufted 
plant with compact clusters of small flowers, found in pinelands from North Carolina 
to Georgia. The Wood Feathcrling, like the other species in having petals longer and 
more concave than the sepals but with more hairy foliage, ranges from New England 
across the continent to Oregon, southward to North Carolina. 

The erect leafy stems of False Hellebore or Indian Poke ( Vcratrmn ) are familiar 




Mountain Asphodel, R lazing Star, Wood Feathcrling. 


sights in eastern swamplands, where they grow r intermingled w r ith the masses of Skunk 
Cabbage leaves. The leaves of False Hellebore are large and coarse, with lengthwise 
pleats ; at the summit of the plant is borne the large branching cluster of small yellow- 
ish-green flowers. Western False Hellebore or Corn Lily is a similar plant with green- 
ish-whitc flowers, found in wet meadows from the Pacific coast to the Rocky 
Mountains. 

Bunchflower ( Melanthiam ), one of three eastern species, is a coarse plant of wet 
w r oods from New England to Texas and Minnesota, with a tall leafy stem clothed at 
the base by long narrow leaves. The greenish-yellow flowers consist of six pointed 
segments, each with a broad blade and a narrowed basal portion. 

l he Onion genus ( Allium ) includes three hundred w r idely distributed species, of 
which the bulbs are made up of many successive overlapping layers of leaf bases, 
and the slender tapering leaves have the familiar onion or leek taste ; when in blossom, 
Onions bear white or pink flowers in umbel-like clusters. The native kinds include 




The Wood Lily ( IJlium pliiladdphicttm) has orange-red terminal flowers, 
purple spotted on the inside. B rooks vi lie, Maine. 
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over two dozen western species, less than a dozen eastern ones Eastern Wild l^eek is 
a plant growing in rich woods m the northeastern states, the leaves appearing early 
m spring and withering before the erect greenish-white flower umbels mature Wild 
Onion, which is found on rocky hillsides and prairies from New York southwestward, 
has nodding umbels of rose-purple flowers Wild Garlic, occurring in the same area, 
bears small bulblets in place of most of the flowers in the erect umbel The common 
garden Onion is not found today in the wild state , it was cultivated by the early in- 
habitants of India, Egypt and China, and w'as grown throughout Euiope before the 
discoveiy of America This species has hollow leaves and larg£ bulbs of papery leaf 
liases, the liottom of the bulb being the small shortened stem Most of our home con- 
s .lined crop of onions is grow T n m Texas and California Garlic, a species native to 
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southern Europe, has thick flat leaves and clusters of small egg-shaped bulbs all en- 
closed in a whitish sac, both the small bulbs and the leaves are used as seasoning 
Another familiar member of the genus is Leek, also a native of the Mediterranean 
region , it has broad keeled leaves, the bottom portions of which are used in seasoning 
or eaten much as is asparagus Chives is another edible species 

In the Bell wort ( l vulana), a delicate plant with ovate pointed leaves, the leaf 
bases entirely surround the stem — a condition known as perfoliate ; the terminal yel- 
low, drooping flowers are narrowly bell-shaped with six pointed segments. This 
species lives m rich woods, and is found from New England to the Dakotas and south- 
ward The Large-flowered Bellwort also has perfoliate leaves, but these are hairy on 
the undersurface , it occurs from New England to Georgia and Minnesota The Sessile- 
leaved Bellwort ( Oakesta ) of moist woodlands of the eastern states has an angled 
stem with clasping leaves (not perfoliate) and nodding pale yellow flowers in the 
leaf axils 




The Canada Lily ( Lthum canadense) has nodding yellow or orange 
flowers, sometimes spotted with brown Brooksville, Maine 




The Dog’s-tooth Violet is often found in company with those other two early 
spring flowers, llepatica and Spring Beauty Theie are many North American species 
of Dog’s-tooth Violets or Adder’s Tongues (brytht omum) , all small but attractively 
flawei cd plants with a pair of basal leaves which are often mottled with purplish-brown 
spots Yellow" Adder s Tongue is a common species of rich eastern woodlands, its 
light yellow r nodding flowers having six nai row segments wdnch are spreading or re- 
cut ved at maturity A more raie eastern plant is the White Dog’s-tooth Violet, with 
pinkish-white flowers and less spotted leaves A related species with yellowish-white 
flow 01 s, known as the Fawn Lily — one of seven western members of the genus — 
grows on open hillsides in C aliforma 



1 TI T U i:\e 

Dog's-tooth Violet, Sessile IMlwoit and Dogberry 


The true Lilies (Liluttn) include some hundred north temperate species of large 
and beautifully flow'd cd plants, of which the United States has a generous share Few 
plants aic so delicately and sti ikingly colored Common eastern members of the genus 
include the Wood Lily, the Southern Red Lily, Turk's Cap Lily and the Wild Yellow 
Lily. The Wood Lily has whorls of nariow leaves on its erect stem, with one to three 
erect terminal flowers, each with six orange-red segments, dark purple spotted on 
the inside, it piefers dry sandy ground, and is found in such locations throughout 
most of the states east of the Mississippi River The Southern Red Lily or Leopard 
Lily is a closely related species with sohtaiy scarlet flowers, found on pine barrens 
of the southeastern coastal plain states Turk’s Cap or Royal Lily, a flower of rich 
woods from New England to Virginia and west to Minnesota, has whorled lower 
leaves and nodding orange flowers, the inside of the recurved petals and sepals being 
marked with purple spots. The Wild Yellow or Canada Lily also has nodding flowers ; 
these are yellow or orange. with recurved segments and usually spotted with brown, 




The Desert Lily ( Hespcrocallis undulata) displays its> large, silvery white 
blooms amid the most barren of desert surroundings Twenty Nine Palms, 
California 







Solomon’s Seal ( Polygonatum bifiorum) has small greenish bell-shaped 
flowers and bluc*blaclc berries. Hamilton, New York. 


borne on long stuns m a terminal cluster This rather common representative of the 
genus grows in wet woods of the northeastern and north central states. 

The numerous western species of Lihum include the Washington Lily, Lemon 
Lily. Tigci Lily. Redwood Lily, Oregon Lily and the Little Leopard Lily. Tne Wash- 
ington I il> found in the pine foiests of California and Oregon, has puie white, large, 
fragrant blossoms similar to those of the Easter Lily The Lemon Lily, living in 
moist plates on the high mountains of southern California and Arizona, also has 
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fragrant flowers, y ellow with dark spots One of the taller membei s of the genus is the 
Tiger or llumliolt Lily, often six feet tall, hearing whorls of ten to twenty leaves and 
nodding orange-red flowers, it is found in the southern California mountains. The 
Redwood or Chaparral Lily has white flow r ers, smaller than those of the Washington 
Lily, and is found near the coast in the RccUvood forests of California. More extensive 
m it** range, being found in all the Pacific coast states, is the Oregon Lily with reddish- 
orange flowers spotted with purple The Little Leopard Lily, occurring along streams 
and in swamps from California to Oregon, has several small orange-yellow flowers, 
spotted with purple 

Many of the native species are cultivated for their showy flowers, but m addition 




False Solomon’s Seal ( Smilacina raccmosa) is a stout and coarse plant with 
strongly veined leaves and bushy clusters of small white flowers. Hamilton, 
New York. 
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there have been introduced many familiar \ancties The common Easter Lily, grown 
to such an extent in Bermuda, is a native of China and Japan , its waxy-white hloonis 
hardly need description The Madonna Lily, a white-flowered species from southern 
Euiopc and Asia, is thought to be the lily so frequently referred to in the Bible, its 
flowers are smaller than those of the Easter Lily The Garden Tiger Lily has salmon- 
red flowers with black-spotted 1 eflexed segments whu h do not fuse to form the tubular 
base distinctive of most other Lilies , this species comes from China and Japan 

Many of the plants popular]} know'll as Lilies belong to vai 1011s other gc ncra The 
Day Lily ( Hcmerocalhs ) is a Eui asian plant often found naturalized along roadsides , 
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Death Camass, Soap Plant and \\ t stem C imass 


it has long nai row lea\ cs like those of the Cat-tails and It afless flow ermg stalks hr ai - 
mg clusters of ei ect bright orange flow'd s w'ltli the tin t e nine 1 st gments characterized 
b} a wa\y margin The plant derives its name fiom the fad that the flowers last for 
only a day The western Sand Lily (Lcitcon mum) gtows in mountain valleys from 
Oregon to Nevada and Nebraska , fi um the tufted mass of leaves arise flowering stalks 
bearing clusters of fragrant white flowers One of the most ddicatcl) beautiful of the 
u'hole Lily Family blooms amid the arid wastes of the California dtsuts , this Desert 
Lily ( Hespcrocalhs ) is often the sole form of life ou barren sandy stretches baked diy 
by the desert sun The gray-green long nai row leaves arch over and rest on the ground , 
from their midst rises the flow r ering stalk with its cluster of large flowers with spread- 
ing sepals and petals — greenish- and silvery-white. Chocolate Lily, also known as 
Mission Bells ( l<ritillarta) % has nodding browmish-puiplc flowers, borne singly or m 
small clusters, it grow's on grassy slopes in California. One of the most beautifully 
tinted members of the family is the western Mariposa Lily ( Calochortus ), whose 
common name is the Spanish wrord for butterfly, and whose scientific name means 




Twisted Stalk ( Strepiopus amplcxifolms) bears nodding bell-shaped green- 
ish-white flowers and, later in the season, scarlet berries Brooks\ille, 
Maine. 
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“beautiful grass’’. Mariposa Lilies have long narrow basal leaves and slender stiff 
stums terminated by usually a single showy flower with three narrow green sepals 
and three broad white petals which are sometimes tinted yellow, rose or lilac. Each 
petal has a hairy yellow* base painted with purple or red spots. These, choice flowers 
grow on dry mountain slopes of California and the far western states. The Desert 
Mariposa Lily is another Californian species with sepals colored orange-red on the 
inside, and bright vermilion petals with hairy and purple spotted base. A species 
knowm as Fairy Lantern has nodding globose flowers with incurved white petals, 
and long narrow green sepals. Both of these are natives of California. 

Hairy Solomon’s Seal (Polygonal urn) is a small flowered member of the Lily 
Family with ovate and strongly parallel veined leaves, and greenish bell-shaped, nod- 




Golduu lirotliaea, Common lirndiaea and Yellow Mandarii.. 


ding flowers — usually borne in pairs — in the axils of the leaves; the globular berries 
are black or blue in color. Hairy Solomon’s Seal typically grows on rocky slopes, 
throughout all the eastern and central states. Along streams and in moist thickets 
grows the Great Solomon’s Seal, found from southern New England to Georgia and 
west to the Rocky Mountains; it is a more robust plant with larger flowers. False 
Solomon’s Seal ( Smilacina ), also known as False Spikenard, is a stouter and coarser 
plant, with slightly zigzag stem and alternate strongly-vcincd leaves, native to moist 
banks throughout the eastern states. The very small white flowers form large bushy 
clusters at the end of the stem ; in autumn they change to red berries. 

Twisted Stalk ( Streptopus ) with conspicuously zigzag stem, grows along the 
margin of cold streams in a transcontinental range, in the northern tier of states ; its 
forking stems bear nodding greenish-white bell-shaped flowers in the axils of ovate 
leaves, and later in the season, scarlet berries. A related northeastern species, Rosy 
Twisted Stalk, is similar in appearance but has rose-red flow f ers. 

Two-leaved Solomon’s Seal, sometimes known as Canada Mayflower ( Maian - 
themum canadense ), is a diminutive relative found in moist woods, often at the base 



Rod Trillium (Tiillium ercrium), like all the Trillnims, has its Raves and 
flower parts in threes Hamilton, New York 
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of trees, in our northeastern states , the angled stem bears two or three elliptical leaves 
and a tetmmal cluster of small white flowers each with four spreading segments and 
conspicuous stamens The fruits are red-speckled, greenish-brown berries. 

Dogberry or Yellow Chntoma ( Chntoma ) is a small plant, usually with three 
large oval basal leaves and an erect stalk terminated by three to six (hooping floweis 
with six nariow yellow segments, the hemes are blue It grows in cool moist woods 
of New England, west to Minnesota and south to North Carolina The White Clin- 
toma with smaller erect white flowtis and black berries is common in the southern 
Appalachian region. This speues is also known as the Speckled Wood Lily because 
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of the green or purple dots on tlu penanth segments Of the wcsUtn a»pctics Bride's 
Bonnet, with solitary white How t is, is found 111 the condemns forests ot northern 
California 

Indian Cucumber Root (Mcdiola) of our licit damp eastern woodlands gets its 
name from the white tuber with a cue umber taste The tall straight stun bears two 
whorls of elliptical leaves, the uppermost smallti and beneath the umbel of several 
blossoms These are Vv How ish-green flowers with rtcuived petals and sepals and a 
prominent three-parted tip to the also recurved pistil The bciry is dark purple in 
color The scientific name was adapted from that of Medea the sorceress, because of 
supposed medicinal value of the plant 

Shrubby or climbing representatives of the Lily Family include the Cat Briers 
( Smilax ), which usually have puckly stems and tendrils The Common Gieenbricr 
of the eastern states has rounded leaves and axillary umbels of small greenish-yellow 
flowers, followed by blue-black berries. Many other species are found from coast to 
coast. 




The Tree Yuccas (Yucca treculcam ) of Texas have' stiff radiating leaves, 
and the typical erect cluster of creamy-white flowers. Columbus, Texas. 




The Trillium genus includes some twenty North American species of low-grow- 
ing plants with large showy flowers. The name comes from the Latin word for three 
(Ires), since the stem bears a whorl of three leaves and the flower has three green or 
brown sepals and three colored petals. The common Red Trillium or Wake-robin, 
found in eastern woods, lias purplish-red petals and a bright red fruit. A similar plant 
found in the east and midwest, the Sessile Trillium, has purple flowers. The White 
1 rillium of wooded ravines in our northeastern and north central states has white 
erect flowers turning pink with age; while the Nodding Wake-robin, found in the 
.same area, has nodding white flowers with recurved petals. A Conspicuously colored 
member of the genus is the Painted Trillium found in cool moist woods and bogs of 
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the northeastern states ; the erect flowers have white petals marked with red or purple 
stripes. 

Lily of the Valley ( Convallaria ) is a slender plant found in the high mountains 
from Virginia to South Carolina, the same species also occurring in Europe and Asia. 
The underground running rootstock gives rise to a short stem bearing a few oblong 
leaves and one-sided clusters of small fragrant white flowers with bell-shaped per- 
ianths. The rhizomes and roots, though poisonous in large doses, are used as a 
heart tonic. 

The remaining native members of the family are found in the western states. 
Sand Corn ( Zygadenus ) has narrow grass-like leaves, topped by an open cluster of 
flowers with green or white sepals and petals ; it thrives on sagebrush hills from the 
Pacific coast to Montana. A related species with white flowers, known as Death 
•Camass because the leaves are fatal to sheep, has a more restricted range along moist 
grassy hillsides from California to Washington. There are several other eastern and 
southern species. Soap Plant ( Chlorogalum ) has long grass-like leaves which often 



Mariposa Lily ( Caloclwrius vcnusfus ) is one of the most colorful of the 
western members of the Lily Family. Sequoia National Park, California. 




leaves and huge flower clusters on towering stalks often five or ten feet in height. 
There are about thirty species native to Mexico, the West Indies and the United 
States — especially common from Texas westward to the Pacific coast. Bear Grass or 
Adam’s Needle of the southeastern stales lias very slender linear leaves which are 
edged with loose fibrous breads ; these leaves form a compact basal rosette, from the 
center of which rises a fl nvering stalk four to twelve feet in height, hearing a cluster 
of nearly white flowers, each with six segments. It is a plant of sand hills and fields. 
Two closely similar species are the Spoon-leaf Yucca with concave spoon-shaped 
lower portion to the leaves, found from Delaware to Georgia, and the Wcak-leaf 
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Rice Rush t/r/7), C rocus (erntrr) and Gladiolus ( right). 



Yucca with less rigid leaves, occurring from North Carolina to Alabama. The familiar 
Spanish Bayonet of sand dimes and similar habitats from North C arolina to Florida 
often has a woody trunk ten feet in height and stiff flat leaves two inches in width, 
slightly toothed or thready along the margin; the flowers have a reddish tinge. The 
Spanish Bayonet of the Southwest is another species, with concave leaves and a 
shrubby habit, rarely producing a central trunk. The Aloe Yucca common in the 
Gulf states, north to Virginia, has thick fleshy recurved leaves and a trunk growing 
to a height of six feet. Farther west in the Texas region grows the Tree Yucca which 
has a branching habit, the branches being terminated by stiff clusters of radiating 
leaves; these are smooth-margined or oniy slightly thready. Typically southwestern 
species include Spanish Dagger, Desert Candle and the Joshua Tree. Spanish Dagger 
is a shrub or tree with a trunk twelve feet in height, clothed with stiff yellow-green 
leaves edged with coarse fibrous threads ; this species grows on rocky mountain slopes 
from the California deserts to Nevada and Arizona. Striking sights on the grassy tree- 




Desert Candles (Yucca Wlupplci) arc striking sights, the basal rosette of 
sharply-pointed haves giving rise to the tall flowering stalk teinnnatcd b> 
the huge and fragrant cluster of flowers San Jacinto Mountains, Cali- 
fornia. 
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less hillsides of southern California are the Desert Candles in blossom. This species 
of Yucca forms porcupiuc-like rosettes of basal narrow leaves, from the midst of 
which rises the stout flowering stalk terminated by an immense cluster of pendant 
creamy- white, flowers. A hillside covered with these Yuccas looks like an area dotted 
with tall graceful candles. 

Our Southwest is the home of many strange and curious plants, none more 
grotesque than the species of Yucca known as Joshua Tree, which frequently reaches a 
height of thirty or forty feet. The woody trunk branches to form an irregular head, 
the terminal branches being bent and twisted in various directions, and covered with 
an armor of short stiff narrow leaves. The name is said to have been given these trees 
by the Mormons when they were crossing the California deserts on their way to 
Utah, the bizarre branches seeming to the wanderers to look like the outst retched arms 
of a Joshua leading them on their way out of the wilderness. On the rocky slopes of 
the borders of the California deserts, northward, forests of these Joshua Trees lend a 
nightmarish aspect to the scenery. A particularly fine forest, scattered over many 
square miles of rocky hills east of Palm Springs, has been set aside as the Joshua 
Tree National Monument with the hope of preserving these unique trees of the Idly 
Family for posterity. 

There are several introduced genera which arc familiar cultivated plants, such as 
Asparagus, Tulips, Hyacinths, Dragon Tree, Aloes and other succulents. Aspamgus 
( Asparagus ') is a large genus of Old World plants, unusual in that the leaves are 
reduced to small scales, while the numerous thread-like branches are green and func- 
tion in place of leaves. The flowers are small and greenish-yellow. Asparagus plants 
consist of matted rootstocks from which grow thick succulent shoots whose scales are 
degenerate leaves; these shoots are the edible portions of the Garden Asparagus 
which grows wild in the salt marshes of Europe and Asia, where it has been under 
cultivation for over two thousand years. The delta section of California produces 
most of the American crop; other producing states are New Jersey, Illinois, South 
Carolina, Georgia and Massachusetts. The Asparagus Fern commonly used by 
florists is not a true fern but a species of Asparagus from South Africa which is a 
woody climber with flattened leaf-like structures (eladodes ) forming fern-like sprays. 

There are about fifty species of Tulips (Tulipa) native to Siberia, Turkey, Asia 
Minor, China, Japan and the Mediterranean countries. Tulip plants grow from a 
large underground bulb, producing chiefly basal leaves : at the top of the erect flower- 
ing stalk is the single flower, consisting of petals and sepals colored alike. The name 
Tulip comes from the Persian word for turban, in reference to the shape of some of 
the flowers. Tulips, previously cultivated by the Turks for hundreds of years, were 
introduced into Europe in the middle of the sixteenth century. Today Holland pro- 
duces the major share of bulbs. The early Turkish varieties were yellow or red with 
pointed petals; since the influence of European breeders, the trend has been to 
broader petaled types of various light colors, and brown and black. For a time they 
aroused so much interest among fanciers that prize bulbs brought fanciful prices, and 
“tulipomania” was a prevalent craze. 

The Hyacinth ( Hyacinthus ) has been under cultivation for the last four hundred 
years ; the cultivated species is a native of Greece, Syria and Asia Minor, with rela- 
tives in South Africa. The strap-shaped leaves are all basal ; the fragrant bell-shaped 






The Desert Century Plant ( Agave dcserti) is native to our southwestern 
deserts producing a terminal duster of yellow flowers Twenty Nine Palms, 
California, 
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The cultivated Paper Narcissus ( Narcissus ) is familiar to everyone; but the 
genus includes also the Daffodils and Jonquils. These are a few of the two dozen 
species native to I mi rope. Siberia, China, and Japan ; they arc characterized by taper- 
ing flat leaves and showy yellow or white flowers, borne singly or in small clusters. 
The tubular flower has six spreading segments, with the throat bearing a trumpet- 
er cup-shaped crown known as a “corona”. The Paper Narcissus has broad and 
spreading, j arc white segments with a lemon-yellow corona, white with a red margin. 
Jonquils have narrow and rush leaves and a creamy white or yellow flower with a 
small cup-shaped corona. Daffodils also have white, cream or yellow flowers : but the 
leaves arc flat and the conspicuous corona is often as long as the entire perianth. 

THE IRIS F A M l L Y 

The Iris Family (Iridaccac) is another large family of the Lily Order, with over a 
1 thousand widely distributed species. Like so many other members of the order, the 
leaves are narrow and grass -like or sword-shaped. The characteristic features of the 
Iris Family are found in the flowers, which have inferior ovaries as in the Amaryllis 
Family, but only three* stamens instead of the six found in that group of plants. Sepals 
and petals are colored more or less alike. Our native representatives of the Iris Fam- 
ily are the Blue Flags or Irises, Blue-eyed Grass and Celestial Lily ; cultivated genera 
include Gladiolus and Crocus. • 

The Iris genus is well named, for “iris” is the Greek word for rainbow and ap- 
propriately suggests the variety of colors found in the flowers, whose reflexed petals 
and erect sepals, narrowed at the base, are frequently colorfully tinted. Large Blue 
Flag is a stout-stemmed plant with long sword -like leaves and purple-blue flowers 
variegated with yellow or white and veined with purple ; it is a common inhabitant of 
swamps throughout the northern tier of states. Almost a hundred other species are 
found in the eastern and southern states, while the genus is poorly represented on the 
Pacific coast. The Slender Blue Flag has a more slender stem and smaller flowers : it 
grows in marsh lands near the coast from New England to Georgia. The Violet 
Dwarf Iris is a colorful species of rich woods from Pennsylvania south to Mississippi, 
with its violet-blue petals, and sepals tinted orange-yellow at their base. The Crested 
Dwarf Iris is a closely related species with crested sepals, found from Maryland to 
Georgia. The Copper Iris growing in swampy woods of Illinois south to Georgia and 
Texas has brownish-yellow flowers marked with blue and green. Of the western spe- 
cies, the Sierra Lis of the California mountains has large yellow flowers with lavender 
veins, or light lavender flowers with darker purple veins. Western Blue Flag grows 
in wet meadows from the Rocky Mountains to the Pacific coast ; it has pale blue or 
white short petals and pale blue sepals veined with purple. 

The Fleur de Lis or German Tris is the species from central and southern Europe 
from which many of the cultivated varieties have arisen; they vary in color from 
white to mauve, blue and deep purple. The Yellow Fleur de Lis is another ancestral 
type with numerous garden offspring. Japanese Iris, native to Siberia and Japan, has 
blue flowers marked with yellow ; this species was introduced into Europe in 1857 . 
European Irises thrive particularly well in a climate where they are kept warm and 
dry in summer, and thus are commonly grown in California ; the Japanese species 
prefer a cooler moister climate. Orris Root — derived originally from iris-root — is 
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made from the German Iris, whose, violet-scented roots are ground up to make the 
product used in dentifrices and perfumes. 

Blue-eyed Grass ( Sisyrinchium ) is a small plant with flattened stems, stiff grass- 
like leaves, and small clusters of purplish-blue flowers with spreading segments. East- 
ern Blue-eyed Crass grows in meadows and fields from the Atlantic Coast to the 
Rocky Mountains. Western Blue-eyed Grass, found on wet grassy slopes in Cali- 
fornia, has blue flowers with a yellowish base. Golden-eyed Grass of the southern 
Sierras has yellow flowers with dark brown veins. 

Celestial Lily (Ncmastylis) is a plant of the Kansas prairies, ranging south to 
Tennessee and Texas, with narrow pleated leaves and pairs of pale blue flowers with 
rounded petals and sepals. 

The genus Gladiolus —derived from the I. at in word “gladius” meaning sword, in 
reference to the leaves — includes one hundred fifty species native to Africa, the Medi - 
terranean region and western Asia. The large, showy flowers are borne in crowded 
spikes, each funnel-shaped flower with unequal segments, some of which form hoods 
or roofs over the throat of the flower. One of the commonly cultivated species has red 
or yellowish flowers, streaked with various colors; lliis was grown and marketed as 
early as 1841. Interest in these strikingly flowered plants resulted in the formation of 
the American Gladiolus Society in 1010. 

Another familiar cultivated plant of the Iris Family is the Crocus — whose flame 
is the Greek term for saffron. They are stemless plants with small grass -like leaves 
and showy clusters of funnel-shaped flowers which stand erect ; l lie perianth is made 
up of six equal segments. The* flowers, which generally open only in the sunlight, 
bloom early in spring or in fall. The seventy-five species of the genus are all native 
to the Mediterranean and southwestern Asia. A coiumnuly cultivated species has lilac- 
colored flowers striped with white or purple. 

T H K R IT s TI F A AT ILY 

The members of the Rush Family (Juncaccac) are grass-like plants often coni used 
with the various species of grasses or sedges ; the three hundred cosmopolitan species 
of the family have wiry and tufted leaves, and inconspicuous flower clusters made up 
of small flowers with two similar whorls of brownish sepals and petals. The majority 
are dwellers in swamps and along lake margins. Our native representatives are chiefly 
those of the genus J uncus. The Rice Rush is found throughout the whole United 
States, its pliant and flattened leaves being often woven into matting for floor cover- 
ings; the flowers arc small and greenish in color. The Black Rush is the common 
species of brackish marshes from New Jersey to Texas ; its stems are stout and cylin- 
drical, and the brownish flowers form a loose terminal cluster. 




Iris is the Greek term for rainbow, appropriately suggesting the variety 
of colors of these elegantly desiirned flowers 


CHAPTER XLIII 



O kciitds have often been called the elite of the plant kingdom ; certainly in their 
floral structure they represent otic of the culminations of plant evolution. Their 
showy and uniquely constructed blossoms fascinate laymen and professional 
botanists alike. The restricted range and the rarity of occurrence of the temperate 
terrestrial species, the peculiar relationships of the Orchids and their germinating 
seedlings with root fungi, and the exotic appeal of the tropical epiphytic ( hvliids all 
contribute to make the Orchid Family ( Orchidaccac ) of outstanding interest. *Tlic 
number of specie's is variously estimated at from five to ten thousand, the majority of 
these being tropical and subtropical epiphytes growing on the branches and hunks 
of trees. The temperate species are terrestrial, and are found in all kinds of shaded 
habitats provided they are neither excessively dry nor cold. Orchids are particularly 
abundant in the mountainous and damp woods of South America, Central America, 
Mexico, Java and Ceylon. In Mexico Orchids are used symbolically by the natives, 
each one conveying its own particular sentiment; some are used at baptisms, mar- 
riages and funerals; others are offered at the shrines of the saints, by lovers to their 
mistresses and by survivors at the graves of loved ones. To Americans, Orchids repre- 
sent the acme of extravagance, in a flower which stands for supreme beauty and ele- 
gance. 

Orchids are closely related to the Lilies, from whose type of flower the Orchid 
blossom has evolved, adapting itself in a highly effective manner for insect pollina- 
tion. It is a remarkable coincidence that so many of the Orchid flowers have actually 
come to look like insects and their relatives, with spidery petals and sepals and varie- 
gated “bodies" which are the lips of the flower. The Orchid flower consists of three 
petals and three pctal-like sepals ; one of the “petals” has become differentiated into 
a conspicuous lip with the special function of secreting nectar and attracting insects. 
The three pistils are fused to form a central column. The intricacy of the Orchid 
flower, and how it has come into being, is well described as follows : * “And what has 
the Orchid done? Examine the flower of a Yellow Moccasin or a Purple-fringed 
Orchi l. Where are the fifteen parts, the five alternate whorls of three that it bore in 
its lilyhood days of radial symmetry? As soon as it tilted on edge and became a face 
looking out for insect visitors its flow’er was divided into two equal halves, an upper 
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and a lower. . . . To perfect the flower for insect pollination the inner whorl of three 
stamens and the middle one of the outer whorl were incorporated with the style into a 
single fleshy body known as the column ; the* lateral j>air of stamens in the outer whorl 
were converted into showy petals and made connate with the middle lobe of the corolla 
which stood between them; to make a landing stage for insects, a spiral twist was 
given to the ovary-pedicel at the ripe hour of the opening bloom, so that the column 
and perianth took a half turn ; and the glorified mid-petal, originally in the upper half 
of the flower, was swung into position as the lip underneath the column ; a nectar well 
was sunk at its inner end and the pollen hearing anthers and stigma at the top of the 



Whitt' Lady's Slipper, Showy Lady's Slipper and KaniVhcad Lady’s Slipper. 


column stood over the nectary/' A highly specialized pollinating device developed, 
consisting of the conversion of one of the stigmas into a glutinous beak provided with 
sticky discs ; these are connected by elastic threads with the masses of pollen (pollinia) * 
produced above it in the anthers. These sticky threads adhere to the head of an insect 
pushing its way to the nectary of the flowers and as the insect withdraws it carries 
the pollinia in this way to another flower. 

The vegetative part of an Orchid plant consists of a short stem, often in the terres- 
trial species reaching just above the ground, producing one to a few large leaves which 
are often only basal. In the epiphytic species, the stems produce peculiar “pseudo- 
bulbs”, frequently elongated in shape, which are reserve food reservoirs; from them 
grow stiff leathery leaves, often like those of the lily in shape. These air plants of the 



Orchid Family have aerial roots which cling snakelike to the tree trunks, often being 
green and carrying on photosynthesis as well. In tropical forests Orchids form epi- 
phytic gardens on the branches and in the crotches of trees, where they live on accu- 
mulated humus or abstract their nourishment entirely from the air. Even though 
many of the tropical species thus grow on other plants, none are parasites. The terres- 
trial Orchids are characterized by a peculiar type of symbiosis between the root tissues 
and filamentous fungi, known as mycorrhiza. Just what the importance of the fungi 
is to the Orchids (which arc green and therefor capable of independent living) is not 
known for a certainty; yet without the symbiotic fungi the Orchids do not thrive. 
More important still is the value of these fungi to the germinating seeds. The seeds 
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Showy Orchis, Large Round -lea veil Orchid, Tall Leafy Green Orchid. 


of Orchids arc of microscopic size, and are difficult to germinate under cultivation ; 
growing Orchids from seeds baffled growers for years until it was discovered that 
each tiny seedling would grow only when in association with the proper root fungus. 
So today greenhouses have rooms where Orchid seeds are germinated in sterilized 
jars, inoculated with the fungus of the species found associated with that particular 
Orchid — test tube babies of the plant world. 

Orchid culture began in the British Isles about 1732 with species collected in the 
Bahamas by a famous collecting botanist, Peter Collinson. By 1800 some fifty exotic 
species were being satisfactorily cultivated and hybrids raised from seed. Collectors 
were soon exploring hitherto unknown regions in South America, Central America 
and the Pacific Islands for these intriguing plants. Rare specimens brought high 
prices, numerous species being sold for four and five hundred dollars a plant The 
interest in Orchids spread to Belgium, France, Switzerland, Germany and this coun- 
try. Today there is hardly a nation where one cannot find enthusiastic Orchid cul- 
turists* 
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Like other highly evolved groups such as the Grasses and Composites, the Orchids 
are divided into "tribes” on the basis of definite floral features. Most interesting to us 
are the Lady’s Slipper Tribe, the Rein Orchid Tribe, the Bird’s Nest Orchid Tribe 
and the Tree Orchid Tribe. 

THE LADY’S SLIPPERS 

The scientific name Cypripcdimn given to the Lady’s Slippers by Linnaeus in 1753 
means literally “slipper of Venus”; and well describes the shape of the sac-like lip 
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Purple- fringed Orchid, I > road-leaved TwavMadc and Rose Pogonia. 


of iho flower. The twenty .species are almost entirely North American and Asiatic in 
their distribution. They are all terrestrial plants with large oval leaves, sometimes 
hasal and often marked by lengthwise pleats. The Moccasin Flower or Stemless 
lady’s Slipper is a common species found in coniferous woods and sphagnum bogs 
of our northeastern states, south to North Carolina. The flowering stalk rises from 
between two basal leaves, leaving at its tip a single fragrant flower with narrow 
purplish-green sepals, even narrower brown petals and a drooping pink sac-like lip 
with darker veins. Smallest of our native species is the Rain’s-head Judy’s SIipi>er 
with a six- to twelve-inch stem hearing several elliptical leaves and a solitary red and 
white flower hanging downwards like a gayly colored cap on a hook ; sepals and petals 
are a purplish-brown. This is a rare species of cold swamps in the northeastern states. 
One of the sunshine-loving members of the genus is the. Yellow or Golden Lady’s 
SlipixT, found in rich leaf mould in a transcontinental range from New England to 
Washington. The fragrant flowers have crimson and purple sepals, spirally twisted 
petals of the same color, and a golden-yellow egg-shaped lip. More southern and cen- 



tral in its distribution than most of the species, the dainty White Lady's Slipper is a 
stiffly erect plant with sheathing elliptical leaves and solitary flowers with greenish- 
purple sepals and petals and a white lip striped on the interior with magenta. The 
Showy or Queen Lady’s Slipper is the largest and most showy of all our native 
Orchids. It grows to be two or three feet in height in the swamps and mossy woods 
of New England southward to Missouri and Georgia. The stout stem bears ovate 
strongly-ribbed leaves and flowers with pure white sepals and petals, and a white or 
mauve lip rose-striped on its face and spotted with purple on the inside. Yellow or 
Downy Lady's Slipper is one to two feet in height, with large ov&l leaves and flowers 
consisting of yellow sepals, striped with purple, spirally twisted petals and a yellow 
lip. This species grows in rich woods from Now England to Georgia and Nebraska. 
Although most of the Lady's Slippers are peculiar to northeastern United States, 
there are a few far western representatives of this tribe of Orchids. The California 
Lady’s Slipper of the northern part of that state bears six to twelve small flowers on 
each plant, yellowish-green with a white lip; while another species, ranging north 
to Washington, has a dull white lip veined with purple. 

t n f: k e in orhiii) trib k 

In the Rein Orchid Tribe the lip of the flower is prolonged into a spur or sac, and 
often the margin of the lip is lobed or delicately fringed. Here we find the Small 
Round-leaved Orchis, the Showy Orchis, Satyr Orchid, the Large Round-leaved 
Orchid, the Tall Leafy Orchids, the Fringe Orchids and the Rein Orchids. 

The Small Round-leaved Orchis (Orchis) is one of the few members of the 
family which prefer northern climates, ranging from Greenland and British Columbia 
to a few recorded stations in cedar and tamarack bogs of New York. New England 
and the north central states. The flowering stalk which is less than a foot high has 
at its base a solitary rounded leaf and is terminated by a cluster of three to twelve small 
flowers. Each flower has rose-colored petals and sepals and a three-lohed white lip, 
spotted with purple. The Showy Orchis (Galcorchis). a stouter plant with rather 
fleshy stem and a pair of basal leaves, is found in rich deciduous woods from New 
England to North Carolina and Nebraska. Throe to eight elegant flowers are borne 
on a short flowering stalk, the violet-purple sepals united to form a hood over the 
petals, the white tongue -shaped lip prolonged into an obtuse spur. 

The Satyr Orchid (Cocloylossuni) is a plant of wet meadows and woodlands 
from the Blue Ridge Mountains west to Nebraska and Washington; the leafy stems 
bear terminal spikes of small flowers with converging greenish sepals and petals, and 
with a narrow short-spurred lip. 

The Large Round-leaved Orchid ( Lysias ) . one of six north temperate species, 
has a stout flowering stalk one to two feet tall rising amid two large round basal 
leaves ; the flowers, each with greenish- white spreading sepals, narrow petals and an 
entire long-spurred lip, arc borne in a loose terminal cluster. It is found in woods 
from New England to Pennsylvania and Minnesota. 

The Tall Leafy Green Orchid (Limnorchis) has a stout stem up to three feet in 
height, bearing narrow oblong leaves which farther up the stem become small bracts, 
and inconspicuous yellowish-green flowers crowded into a terminal spike. The sepals 
and petals are spreading, the lip entire and spurred. This species, found in bogs and 



The Lady’s Slippers ( Cypripedium ) are among our most exquisite native 
Orchids, the lip of the flower being fashioned into an inflated sac. Hamil- 
ton, New York. Photograph by O. B. Stanley. 



wet woods from the northeastern states to Oregon, is one of the commonest Orchids 
in the Northern Hemisphere. The Tall Leafy White Orchid, known also as the Fra- 
grant White Bog Orchid, is a more slender and small plant with waxy white clove- 
scented flowers, living in hogs and wet woods from northern New England and New 
York to the Pacific coast. 

The Fringe Orchids ( Blcphariglottis ) are familiar members of the Orchid Fam- 
ily, with leafy stems and terminal spikes of flowers in varying colors, characterized 
by delicately fringed lips; there are about ten species, all North American. The 
Crested or Golden-fringed Orchid, which grows to a height of several feet, has narrow 
clasping leaves and a crowded .spike of bright orange flowers with incurved petals and 
sepals, the petals being fringed as well as the lip. The spur of this Orchid is slender 
and straight. This is a southern species, common to the pinelands from Tennessee to 
Louisiana. The Ye11ow r -f ringed Orchid is a slightly larger plant with pointed ellipti- 
cal leaves and a crowded spike of orange-colored flowers whose petals are toothed and 
lip-fringed ; this is the only orange-colored Orchid native to the northern states, being 
found on grassy and sandy wood margins from New Kngland to Texas and Michigan. 
The White-fringed Orchid is a plant of similar appearance, except for the color of 
the flowers which form a feathery terminal spike; it inhabits hogs and swamps from 
New England to Minnesota and Florida. The Prairie White-fringed Orchid, with 
larger fragrant blossoms which are often tinged with green, is rare east of the Appa- 
lachian Mountains, common in the Mississippi valley ; it bar the most western range 
of the Fringed Orchids. The Ragged or Green-fringed Orchid, like most of its rela- 
tives, grows to he only one or two feet tall ; the pale yetlowish-grecn flowers are borne 
in a loose .spike. Being inconspicuous and not particularly beautiful, this common 
Orchid of the wet meadows of our eastern states is often overlooked. The lip is divided 
into three copiously fringed segments, each with a narrow basal portion. The Small 
Purple-fringed Orchid, also known as the Fairy Fringe, is a slender plant growing to 
a height of three feet, with narrow tapering leaves and a spike of lilac-purple, very 
fragrant flowers, with toothed petals and fringed three-parted lip. It is found in wet 
meadows and swamplands from New Kngland to North Carolina and Minnesota. 
The Large Purple-fringed Orchid, found in similar locations, is recognized by its 
larger flowers. 

The Rein Orchids ( Habcnaria ) include about fifty species which are most abun- 
dant in the tropics ; the flowers — white, green, or yellow in color — are borne in a 
loose spike, with spreading sepals, unequally two-parted petals and a .spurred lip 
divided into three segments. The Long-spurred Rein Orchid of ditches, swamps and 
lake shores from North Carolina to Louisiana is often found floating in detached 
masses among Water Hyacinths and Water Lettuce. The leaves arc narrow and 
tapering and the flowers are characterized by having the lateral lobes of the lip longer 
than the middle one, and entire. Seven species occur along the Pacific Coast, of which 
the Sierra Rein Orchid grows in moist places from the Sierras to Utah and Alaska. 
Another genus (Gymnadeniopsis ) , includes other plants also known as Rein Or- 
chids ; the White Rein Orchid with white or pink flowers inhabits low pinelands and 
meadows from New Jersey along the coastal plain to Texas. The Green Rein Orchid, 
with greenish-yellow flowers, ranges in moist place from New England to the Mis- 
sissippi valley. 




The Vanilla Orchid ( Vanilla ) is a climbing vine of the tropics. McKee 
Gardens, Vero Beach, Florida. 
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broadly triangular lip is bearded with ) el low orange and i ose-coloi ed hairs Tts home 
is in bogs and meadow s of our eastern states 

Ladies' 'Fusses or Pearl 1 wisls ( Ibidium ) constitute a fairly large genus of some 
eight) spec.it s of tc nipt i ale and (topical Anuiican Orchids, they aie distinguished 
b\ tin spnal ai rangement of the flowi i s in a narrow dense spike Widt -leaved 1-aehes' 
Tresses is an inconspicuous little Orchid less than ten inches tall, with a basal cluster 
of five or less lanceolate leaves , the small flowers have white sepals and petals, and a 
pale yellow lip with a crisped or fringed mat gin It prifeis moist meadows, ranging 
from Xtw bngland to \ iigima and Minnesota Nodding Ladas' Tresses is a larger 




WlioiUci Pngum i, Wild Pink .likI Grass Pink 


and more show) species found in moist pastuies and spungy hillsides of the north- 
eastern states, its flow eis, flagrant and white 01 vcllow with a wide lip, aie borne 
m a teiminal spike Several species range westward to the Pacific Coast Largest of 
all is the Giant Laches’ Iresscs which uaelus a height of thnty inches in the grass) 
bogs of the coastal plain from New Jeisey to Florida , the leaves are basal and grass- 
hkc\ the flowers a snowy white 

The Rattlesnake Plantains (Bpipactts) arc leafy-stemmed Orchids with small 
greenish-white flowers in terminal spikes, without the spiral arrangement ot the 
blossoms Downy Rattlesnake Plantain, which glows to a height of twenty inches, has 
a cluster of basal leaves which are bluish-green marked with white along the veins , 
the white flowers, sometimes tinged with green, have the upper sepals united with 
the petals to form a hood over the bulging sac-like lip It is one of the few Orchids 
found in dry woods, ranging from New England to Florida and Minnesota The 
Stream Orchis of moist stream banks of the Pacific Coast states is another species 
of this genus, with ovate low^cr leaves and loose clusters of purplish-green flowers 

The only Orchid of any economic importance belongs to this tribe of the Bird's 
Nest Orchids The Vanilla plant ( Vanilla ) is a vine with a rope-like stem, attaching 
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itself to the trunks of trees by aerial roots ; the leaves are broad and elliptical. Pale- 
colored flowers with narrow sepals and petals, and a fringed lip curling up to form 
a cornucopia-shaped structure, are borne in axillary clusters. The elongated fruit 
capsule is the vanilla bean of commerce. Vanilla, a native of Mexico, requires a hot 
damp climate; it is cultivated profitably only in the West Indies, Java. Mauritius 
and other tropical islands. Together with other species of the genus. Vanilla is often 
found as an escape in the Florida hammocks. Vanilla vines are trained against posts 
or trees, a single vine hearing as many as fifty pods a season ; the unripe pods are 
picked and dried, the vanillin crystallizing on the outside of the capsule. 
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Ctilyf'so. Crane- fl\ Orrliid ;uiit Put! \ -on it 
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The Tree Orchid Tribe includes but a few terrestrial members, such as t lie Adder's 
Mouths, Twavblades, Calypso, Cranc-flv ( >rchid and Putty-root : the great majority 
are epiphytes of warmer regions, some of them cultivated and sold as the ( >rchids of 
the florist’s trade. The only epiphytic native species is the ( »rernfly ( )rchid ; an intro- 
duced plant found in eastern Florida is the Cowhorn Orchid. Florist's Orchids include 
the Cattleyas and Dendrobiums. 

The Adder’s Mouths (Malax is) have elongated sheathing leaves and terminal 
clusters of flowers with thread-like petals, shorter than the sepals, and a broad-lobed 
lip. White Adder’s Mouth is a slender plant with a single sheathing leaf, broadened 
into an elliptical blade ; the flowers are small and white. This Orchid grows in woods 
from New England to Pennsylvania and Nebraska. Green Adder’s Mouth has a 
single ovate leaf clasping the middle pbrtion of the stem, and greenish flowers whose 
projecting sepals and three-toothed lip suggest the jaws of a snake with exposed 
fangs ; it is a plant of woods and hillsides throughout the northeastern states. Western 
Adder’s Mouth, found from the Pacific Coast eastward to Texas and Minnesota, has 
more pointed sepals than the other species. 
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The 1' way blades ( Li parts ) have two or more large leaves at the base of the flower- 
ing stalk and a terminal cluster of flowers with thread-like petals which are longer 
than the sepals and a dilated hp T arge T\\ ay blade is a sleek stout plant with a loose 
spike of six to twenty yellow flowers marked with green and purple, it ranges from 
New England south to ( jeorgia and west to Missouri The Fen Orchis found in grassy 
boglands over approximately the same raugc has a loose clustir of \ellow r flowers, 
each with an inclined hp slight!} shoiter than tin petals and stpals 
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Cattlcya plant and blossom, Odonioglossum (upptr right) 


Cal}pso (Calypso), named after Ilomer s island nymph, is one of tlu rarest and 
most beautiful of the terrestrial Orchids, resembling a small Lady’s Slipper 1 his elu- 
sive plant hides in the deep recesses of Arbor Vitae or spruce woods and swamps of 
the northei n portions of the Atlantic and Pacific Coasts It is a small plant, hardly six 
inches in height, with a single rounded basal leaf and a showy solitaiy flower varie- 
gated with purple, pink and >ellow The ascending w r avy petals and sepals suggest 
the outstretched fingers of a hand , beneath is the lip forming an apron of delicate 
texture “half transparent, the ground color wrhitish tinged with rose, the upper part 
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A North Borneo Cypripcdium, Epidendrum ( lower left ) , Angraecum ( lower renter') 
and Dendrobium ( lower right). 
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daintily spotted with flecks of rich purple and crested with a beard of glistening yellow 
hairs like spun glass/* 

The Crane-fly Orchid (Tipularia) is well named, looking like some slender- 
winged insect alighting upon a green stalk. The brownish sepals and petals are narrow 
and spreading, all but fluttering in their resemblance to a dragon fly; the lip is 
purplish-green, three-lobed and projecting into a long slender spur. There is a single 
basal leaf. This Orchid is found in moist woods of the ( itilf states, north to New Jersey 
and Ohio. 
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Flower variation among the tropical Orchids. Caladenia , Pleione ( upper center ), 
Ptcrostylis ( lower center), Ophrys ( upper right), Panda (lower right). 


Putty-root (A plectrum), found in deciduous woods from Georgia to Arkansas, 
occasionally farther north and east, produces a single basal leaf which disappears 
before the flowering stalk produces its small cluster of brownish-yellow blooms, 
striped with purple and with a spur-less lip. 

The unique distinction of being one of our few native epiphytic Orchids falls to 
the Greenfly Orchid ( Epidcndrum ) f found on branches of trees from North 
Carolina to Louisiana and Florida. The tufted stems bear spreading elliptical leaves 
and slender flowering stalks with oj>en clusters of fragrant flowers — green and purple 
with a broad spurless lip. Occasionally found naturalized on sand dunes along the 
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A s l.Axn-nwFLLKRS ourselves, we naturally think of plants in terms of their terres- 
trial representatives — the flowers, shmhs and trees which make up the land flora. 
However, as we have seen in previous chapters, there exi.d in the lakes and oceans 
many simple plants which show us what the first forms of life may have heeti like long 
ago while all plants were water-dwellers and before the migration of some to the land, 
These simple plants, the Green, Urmvn and Red Algae, are still the most completely 
adapted water plants; for this reason they are the dominant forms of vegetation in 
both salt and fresh waters. Rut in the succeeding groups of higher plants, which have 
spent millions of years in adapting themselves to a terrestrial life, there are at the same 
time many genera and families which have reverted to an aquatic habit of living; re- 
turning, so to speak, to the ancestral environment which originally gave 1 lieni birth. In 
this backward march to the water, few ol the higher plants have been able to fit them- 
selves for life in the salt watci of oceans, therefore oiu finds very few Seed Plants liv- 
ing .actually in salt water. Rut it is a different story with those of fresh water streams, 
ponds and lakes. Here we find Mich aquatic Rrvophytes as J'ontinnlis as well as the 
generally amphibious Liverworts ; and such wat< r-d welling I'teridophytes as lYppcr- 
wort, Moating Fern and Floating Moss. Among die Spent latophvtcs, various families 
discussed in previous chapters have representatives living in or on the water ; notable 
examples are the Cypresses and Mangroves, the Rushes and Sedges, Water Cress, 
Bladdcrwort, various Aroids and the Duckweeds. 

In this chapter our interest centers in those families which have more completely 
adapted themselves as water-dwellers. Such aquatic plants inherit a bod)- plan involv- 
ing roots, stems, leaves and complex reproductive organs which include flowers. When 
these plants adopt the water as their home, modification of certain structures and func- 
tions must take place. Woody supporting tissues are not necessary in the steins ; so this 
part of an aquatic plant becomes light and porous, the natural buoyancy of the water 
supporting vegetative organs. Roots are absent or used chiefly as anchoring organs, 
the dissolved minerals in the water often diffusing into the plant tissues through the 
stems or leaves. The leaves often undergo some modification, those under water be- 
coming subdivided and dissected into thread-like segments like the filaments of Green 
Algae. Above-water leaves remain, for the most part, unchanged ; though some become 
rounded floating pads on elongated stems. The flowers are usually produced above 
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water ; but in some species the flowers begin their growth under water, and when ma- 
ture rise to the surface in order that pollination may take place. Most aquatic plants 
with the latter habit have inconspicuous flowers. 

Many of the aquatic flowering plants are of interest because of their value in 
aquaria and in that fascinating phase of plant culture, water gardens. Most of the 
aquatics belong to the Monocot group — the Cat-tail, Bur-reed. Pondweed, Arrow- 
head, FrogVbit. Pipcwort and Pickerel Weed Families. 

A O I'A J r C AT C) X O C O T S 

The Cat -tail Family (Typhacctii' ) is a small one, with hut a single genus and a dozen 
species, temperate and tropical in their range. The common Cat-tail ( Typ/w ) which 
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Bur-reed; Pondweed and Ditch Crass. 


forms the familiar dense growths, six to eight feel high, along the shores of ponds 
and st reams as well as in swamps, ranges throughout the Uniled States. The stiff stems 
bear erect narrow leaves which taper to a slender tip, often arching gracefully. Minute 
flowers, lacking petals and sepals, and having a perianth of small bristles, are crowded 
into a brown plush-like cylindrical structure at the top of each stem. Huffy hairs like 
those of a thistle aid in wind dispersal of the tiny nut-likc fruits. In some localities the 
leaves are used in the manufacture of matting, and the* fluffy fruits for stuffing pillows 
and mattresses. 

The Bur-reed Family ( Sparganiaccac ) is closely related to the Cat-tails ; it too is a 
small family of but a single genus, with about two dozen species distributed throughout 
the United States. The erect leaves, in general appearance like those of an Tris, are 
either triangular and keeled or flat and floating. The flowers, lacking sepals and petals, 
and with a perianth of small scales, are borne in globular beads. 

The preceding two families prefer to have their roots and parts of their steins in the 
water, but their leaves above the surface. Tn the Pondweed Family ( Potamogctona - 
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ceae) the steins and leaves are often entirely submerged. This family includes about 
eighty species native to temperate regions. Pondweed (I’oUwwgclon ) occurs in ponds 
and streams throughout the United States, often in such (juantilies as to obstruct navi- 
gation. When its leaves float upon the surface of the water, they are broad and ovate ; 
but when submerged, they are thread-like and more delicately -constructed. The small 
and inconspicuous flowers occur in clusters on a fleshy spike, above the water; there 
are four rounded sepals to each flower. The Pondweed Family also includes two ma- 
rine plants, mistaken for grasses by the average observer. Ditch Grass (Ruppia ) has 
longthread-like forking stems and narrow grass-like leaves which form waving masses 
beneath the surface of the water ; it is common in brackish estuaries and along the sea- 



A I.1S MAC kAh, KR l( >C U’L \CF \ K AM) POXTKPPkl ACHA K 
Arrowhead. Pipewort. Water Hyacinth. 


coasts of both the Atlantic and Pacific Ocean. The flowers are produced in spikes, un- 
der water, lacking petals and sepals ; when mature the flowers rise to the surface and 
open. Eel Grass (Zostcra) is another submerged grass- like plant of brackish and salt 
waters everywhere, long ribbon-like leaves growing from the creeping jointed root- 
stock. The naked flowers arc borne in rows on a leaf-like spadix, hidden in a leaf 
sheath. 

The Arrowhead Family ( Alisniaccac ) includes less than a hundred species com- 
mon to freshwater swamps and lakes. The leaves are large and basal, produced above 
the water ; the flowers, with both petals and sepals, are borne in whorls on long flower 
stalks. Water Plantain ( Alisuta ) , found in swamps and ditches from New England to 
Florida and Texas, has elliptical or oval leaves and tall branched flowering stalks 
bearing whorls of small flowers with white-margined sepals and white petals with yel- 
low' narrowed basal portions. Arrowhead (Sagitturia ) is so-named because of the pro- 



jectmg posterioi lobes of the large hau s, w Inch resemble spear or arrow heads , the 
long-ste ninic (1 lctues project out of the watt i , sin loundmg the stout flowering stalks 
with their while flow c is, pioduced in threes, and made up of time sepals and three 
petals 1 ln>, is an attractive maish j)laut, often used in the matgins of lih pooh and 
watci guldens Some two do/cn species oteui throughout the United States *\lso 
know n as Swamp Potato or I tile 1 ’citato tins plant has edible tube i s w Inch were c aten 
hy the Honda Indians, the Chine st, w T ho also eit the tubers, are n sponsible lot its 
introduction into southem California 

The FiogVbit Fannh (ffv(b>x hen iftu ca* ) mi lucks sivcial common aquaimm 
plants among tlu filt\ spines found lluoughout the woild The a aie all submerged 
aquatics with small or dissected leaves Tape Giass (1 alhunna) glows m streams 



mi>koriT\KiTU \ \v 

Tape (jia^s Water Weed and i tovt s-hil 


and lakes of Florida and J ouisiana, whcie it is the favontt food of ducks and other 
aquatic buds The slender ribbon-like leaves form compact spu.il clustcis on short 
stems The small flowcis have an inconspicuous!} colored three -lobed eahx and tin ee 
small petals \s an adaptation to seeure pollination, the cluster of male flow cm s, pio- 
duced under water, floats to the surface and comes in contact there with the fe ''ale 
flowers, which likewise have come to the sui face through rapid elongation of the flow- 
ering stalk Tape Grass is commonly used m aquaria, being planted along the bottom 
where it forms gracefully ascending grass-hke growths Water Weed ( FJodi n) % also 
used in aquaria, has an elongated floating stem coveied with small moss-like leaves, 
opposite oi in whorls , the nunute male flowers behave as in Tape Grass, rising to the 
suiface to pollinate tlu female flow'd s which are raised on a prolongation oi the ca1\x 
tube Water Weed is common in ponds, streams and springs thioughout the United 
Statens, often choking stagnant waters wuth its luxuriant growth Frog s-bit ( Ltmno - 
burnt), found ui stagnant jvatcr from New Jeise\ to Texas and Florida, has heart- 
shaped or rounded leaves, often colored purplish-green on the undersurface The 




Cat-tails ( Typha latifolia) produce thousands of minute flowers and seeds 
in brown and velvety cylindrical structures. JRrooksville, Maine. 



small flowers have a ihrce-parted cal} x and three petals When ponds dry up, Frog’s- 
bit fi cquc ntJv remains to co\ ( r the mnddv bottom with a solid growth of bright green 
The Pipewort Family (nnocaulauae ) is larger than most of the aquatic families, 
with fixe hundred species , hut most of tluse are found only m South America They 
aie watei and maish plants with creeping rootstocks and clustered narrow leaves 
Pipewort ( L) wcaulon ) is a stcmless or short -stemmed submerge d plant with a cluster 
of giass-like leaves and long stiff flowering stalks which project above the surface of 
tin water, the small heads of minute whitish floweis, each with several sepals and a 
tubulai tin e( lohed eni olla, look like* little buttons on tops of slcndt r stalks 

The Pickerel Weed Fannh (Pontcdcriacccu ) is a small one, consisting of a fewr 
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Water Milfoil, Hornwoit \\ .itu* Shield ami Purple Bonnet 


dozen show \ -flow ered plants of swamps and ponds Pickerel A\ctd ( Panted n ni ), 
found fiom New England to Florida and Oklahoma has large glossy gie cn leaves 
with heart-shaped base, and cuct flowering stalks beai mg tcunmal compact spikes of 
small blue flowers , each flower is two-lipped, eaeh lip being divided into three lobe s 
Watu Ihacinth ( Eichhonua ) is a Smith Amciican genus commonly cultivated mhl\ 
pools and water gardens , it is a floating plant, with pendulous roots hanging dow n\\ an l 
into the watei and w ith peeuliai rounded lc av es cliaiactc nzed by inflated and p’tchcr- 
hke petioles which act as lmo\ s and keep the plant afloat The blossoms ai c so btautilul 
that they have been called \\ aier Orchids , the funnel-shaped floweis, six-lobcxl and 
pale violet, lilac or white, ai e borne in small clusters It is known as the ‘‘million dollar 
weed” in Florida, w he re it has formed such luxuriant growths that it is a costly matter 
to keep the St John's River open to navigation 

AQCAIIC D 1 COTS 

Aquatic families are found among vai unis orders of the Dicot group, seveial of them 
with inconspicuous flowers and others with flowers which rank among the most beau- 




Pickerel Weed ( Pontcdcria cordata) is an aquatic with terminal opikes 
of blue flowers. Hrooksvillc, Maine. 
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tiful in the world The Water Milfoil Family (Halorrhagai cac ) , related to the Eve- 
ning’ I Vimroses and M> rtles include s a liundrc d species of widely distributed amphibi- 
ous and aquatic plants Water Milfoil ( Myriophyllum), usually a submerged plant, is 
soiiKtitiKs iound creeping on the mud , the long floating stuns bear compact whorls of 
delicately suhdnided lc axes which gi\c a bottle-brush aspect to the plant Small flow- 
ers with a four-parted calyx and four petals are found m the upper leaf axils, usually 
pi oducc d aho\ e water \\ ate r Milfoil, like Tape Grass and Watei \\ eed, is a favorite 
aquai mm plant The Hornwort Family (t cntloplivllaicac) includes the single genus 
Iloinwort (C cralophyUmn ), common to slow stream^ and jionds fioin Honda to Cal- 
ifornia and northward It glows under watei, producing ihncc-fyikc d Icaxcs divided 
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intonanoxx i lgicl sx gnu lit s r l lu flowcis minute and axill.irx without petals 01 sepals 
indicate a ulatioii^lup xx itli the families of lIk Butte icup ( >rdei 

'Jheothei families of aquatic Dicotx liaxe 11101c at ti act ixc and slioxxx flowers, the \ 
aie all closely related to the Buttercups and Magnolias, and aic classified xxith them 
m the J 5 uttc l cup Order Most of the speucs tool in the mud of shallow ponds and sloxx 
st teams, and pi oducc floating leaves on long sinuous stuns, 01 aenal lexivos borne 
above the waUi on stiff stems 

T. he Wate r Shield Family ( Cabomlm cac ) , xx it h less than half a do/e n spec vs in- 
cludes the Water Shield (( abomha ) found in sti cams and lake s from \orth Carolina 
to Texas The stems often coated with a transparent jelly, are frequently tinged with 
put pic or red , the submerged leaves are subdix uled into thread-like segments x\ lnlc the 
floating leaves are shield-shaped White or pink flowers float on the surface, with three 
or low sepsis awA a sxww\wr rwwxvWr ck petals of the same size. Purple Bonnet (Bra- 

sena), found in still waters from Florida to Texas and northwards, lacks the sub- 
divide cl submerged loaves but lias sunilai floating ones , the flowers have a dull purple 
pciianth of lineal sepals and petals 

The Lotus Frailly (Nelumbonai cac } include* onl> three spot ics, one native to the 




Water Hyacinth ( 1 k hhornia cnunpet) is a floating >v|uatic that often 
blocks navigation in rivers of otn southern states Everglades, Florida 
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United States, the otheis to the Old World \mtritan Lotus or Duck Acorn ( Ne - 
hnnbn i grows 111 two to six fc et ot water, from \tw England to Nebraska and i'exas 
flic louncltd leaves are attached to the stc ms bv the centc 1 of their underbill face, and 
are often supported stifil} above the water 7 he large fragiarit flowers, solitary on 
erec t flowering stalks, ai t a pale yellow , w nh the pistillate portion forming a pec uhar 
mveitcd-comcal, flat-topped stiuctim pitted with holes m winch the acoin-hke triuts 
aie embedded These flints wuc used as food b\ the Indians ot the 1 ennessee and 
l umbci land bluer legions, oxer four hundred xeais ago, and the plant was undoubt- 
<dh spi cad as far north as its pi esc nt range (to Connecticut) bv them Tlu Indian 
Lotus or Sacred Bean found in [apan, the Philippines India and northern Australia 
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is frequently cultivated in wale i gat dens he cause oi the hold and attune c fleets ol the 
foliage and the white pink 01 ltd iloweis None of the I otus species is tlu “lotus” of 
tlu Egyptians or of the IoIushmIc i s” of cintie|Uit\ 7 lie Eg}ptian lotus was a spec ic s 
of Nymphaca, while the plant of 7 'cntiyson 's poem prj/ed In the 1 olus-caters mav 
have been a pnekly \fiican shrub i/izyplnts) which has olnc-hkc fiuit, with the 
sweetness of honey and the taste' of a date 

TheWaterLiU baniily (\ywphar(nrar) includes about fifty species of aquatics 
with floating leaves and show} floweis, natives of the north temperate /one and com- 
monl} cultivated m “111} ponds" and watei gardens \ stout hon/ontal lootstock, joot- 
mgin the mud, bears long-stemmed i ounded leaves w till a deep notch at the base whei e 
the stem is attached Yellow Pond Lily oi Spattcrelock (Nymphaca ) lias globular 
flower i made up of six sepals and numerous small scale-like petals borne with the 
stamens beneath the ovan , a yellow ish-red flattened disc is spread out above the cen- 
ter of the flower, covering the pistils The bcirv-like fruit matures above the water 
This small but common member of the famil} is found in ponds and slow T streams from 
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Parasites and Saprop 



T tik green color of the plant kingdom is, as we have seen, the symbol of their inde- 
pendence over all other living tilings ; with this chlorophyll the plant protoplasm 
can li\<* in supreme indifference to all other forms of life, securing the necessary foods 
for its sustenance from sunlight, air, water and the inorganic minerals dissolved in it. 
But , even so, as plant evolution has taken place, various types of dependence upon other 
plant sand animals has arisen ; just whv, no one* knows. I ’crimps an inherent weakness, 
resulting from an accident in the transmission of the genes from one generation 1o the 
next, resulted in the plant’s depending on a more fortunate neighbor for some 
sort of assistance. Actual loss of chlorophyll has been the most critical of such 
“accidents”; the plant eventually becoming dependent upon some source of 
organic materials. Kven some chlorophyll-hearing plants show an interesting type of 
dependence. Such are the climbing vines, especially abundant in the tropics where the 
premium is on reaching the light, high up a I mve the roof of the jungle floor; wasting no 
time in developing strong woody tissues as do the trees, they twine themselves about 
the slower -growing trees and push their way upwards until their leaves reach the glad- 
dening sunlight. Often such climbers do not injure their obliging plant relatives, since 
their roots are in the soil, and they are entirely self-supporting except for the habit of 
using a robust woody plant as a stcpladdcr to the light. Xumrrous climbers are found 
also among our native species ; some of these have been mentioned in previous chap- 
ters. 

Then there are the green plants who have severed all connection with the earth. 
These are the true epiphytes or air plants, self sustaining in their manufacture of food 
and absorption of nutriment by their aerial roots, but using other plants as a substratum 
on which to grow. Epiphytes are not injurious unless they grow in such profusion as 
to cut off light from the leaves of the “host” or to overburden its branches by their com- 
bined weight. We have already met several kinds of epiphytes in foregoing chapters : 
the minute green Protococcus which forms a green coating on the hark of trees, the 
Scale Musses and True Mosses and Liverworts which clothe living trees as w'ell as 
prostrate trunks with a mantle of green, and the host of such Pt eridophvles as the Res- 
urrection Fern of the southern states which forms aerial gardens on the sloping 
trunks of venerable* Live Oaks. Of the Spermatophvtes, we have noted the epiphytic 
habit of voung Banvan trees, and its prevalence among the tropical Orchids. The best 
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i xamplc of completely adapted cpiplntic habit, however is found in the Pineapple 
i'auiih 

The Pineapple Family ( Ihomcluicun ) is a M chick ot group close 1} i dated to the 
Pickerc I Weeds, and e lassjfie d with them in the ordti Xyruialct, there are some rune 
hundred species winch art chiefly t topical and subtropical American plants The ma- 
jont\ aicepi])hytK inhabit the e \cept ion being the Pineapple ( hianas) which gives 
the family its name Pineapple plants gmw to a height of two to four feed with a stout 
ste‘in clothed with long Agate -like lca\ts at the lop of the stem is produced the pe- 
culiar c,onc -like fruit (whence its name /?///< apple ) which is the result of the fusion of 
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Pineapple, Florida Moss (i//»/ , <r ru/hf) Mistletoe* ginning on* - of blanch of host plant 


all the sepals, petals and otaiits of the flow et cluster with the fleshy axis Futile seeds 
are larely foinied, piopagation unde i cultivation being bv cuttings A crowded »osctto 
of stiff sharply pointed legates is pioduccd at the top of the fruit Pineapples were 
grow n bv the nati\ es of Mexico and Pei it before the appearance of the Spamai ds, w ho 
carried them to the Indies, Asia and Africa Today our fresh pineapples come from 
plantations in Porto Rico and Cuba, a few from the southern tip of Florida where 
pineapple culture was attempted as early as I860 Most of the canned pineapple comes 
from tne Hawaiian Islands 

Florida Moss ( TtUamlsia ) is one of the commonest members of the Pineapple 
Fannl>, and is perhaps the most abundant epiphyte in the l nited States This pictur- 
esque plant forms gray-green festoons on the trees of our southeastern states, being es- 




Florida Moss ( Tillmdsia usneoidcs) decorates Live Oaks, Cabbage Palms 
and other trees in our southeastern states with streamers of gray green. 
Highlands Hammock State Park, Sebring, Florida. 
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pecially abundant on C } prt sses and Live Oaks from \ ngmiato Texas In gcneidl ap- 
peal ancc and habit it suggests the Old Man’s Beard of the northern states Florida 
Moss is tlu most characteristic feat uie of the coastal plain swamps, often completely 
owning the trees with drapeiy of thread-like stems and leaves The long slender 
1 < a\ ts, hardly different from the stems, are like them i ov ered w nil sih cry gray scales , 
tlu v el low ish -brow n flow c i s with long nai row sc*pals and pc tals at e easily ovt rlooked 
In mam parts of the South this epiphyte has become a weed, enema* lung upon citius 
grows, lawn trees and telephone wires The appaient lack ol leaves and flowers is 
responsible lot its popular misconception as a moss 

( loseh it kited to Klonda Moss aic the various species uf An Pines ( I dkmdsni ) 



lirumltd, ( oral knot Dodder twinim* about host pldnl 

found in Georgia and Florida they have over three* hundred 1 datives in the tropics 
The Air Pints have stiff leaves in a compact rosette, sometimes quill like and m other 
specie s resembling those of an AIol 01 Aqavc mcoloi they vary horn a giav -green to 
a violet 01 i eddish-tinted guen Elongate cl flowuing stems hear clusters of violet, 
rose, cream or white flowers with three sepals and three petals and coloicd bracts So 
numerous do the i nlonies of these little stitT-U av e el epiphyte s become that the aceiimu 
lation of lam water at the base of their leaves is often weight sutfieient to break the 
limbs of century old lave Oaks In some instances Air Pines have eolom/cd even the 
telephone wilts, fanning bird-like tufts on this most lecent of all suppoits for epi- 
phy tes A tropical American relativ e Rillbcrgia w ltli large Pincapplc-likc leaves which 
are often variegated in color, is frequently cultivated because of its unique habit and 
showy green or purple flowers with three long petals and protruding stamens 

An interesting transition from the epiphytic to the parasitic mode of liv mg is ex- 
emplified by the Mistletoe Family (Loranthaceac ) , a 1 dative of the Pcppeis and 
Buckw'he*als, and grouped with them in the M onochlamydvae group of the Dicots 
Like the epiphytes, members of this family have chlorophyll and manufacture their 



Air Pines ( Tillandsia ) are common epiphytes in Florida and adjacent 
states. Merritt Island, Florida. 
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own food but instead of having aerial roots which serve only to anchor the plant, the 
Mistletoes have specialized rootlets (haustoria) which reach into the conducting tis- 
sues of the host and gel their water supply in this way. Mistletoe (Plwradendron) is 
a shrubby plant with fleshy stems built up on a woody axis, bearing opposite small 
fleshy leaves and axillary dusters of small yellowish flowers with sepals but no petals. 
The glistening white berries are familiar as the Mistletoe decoration which is supposed 
to encourage the bashful male during the C hristmas season. Mistletoe* forms inacces- 
sible clumps of evergreen foliage high up on the branches of various conifers and on 
oaks, sycamores and mesf|iiite; found throughout western United States and in the 
East, from New Jersey to Texas. Mistletoe is particularly proim&ciit in winter when 
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the bright green plants form tufted masses on the leafless limbs of the deciduous trees. 

When a plan! has no chlorophyll, it must do more than loan upon other plants for 
support or use them as a convenient source of water. Unable to manufacture* its own 
organic food, such a plant must absorb it from one of two sources. If it becomes a 
saprophyte, it “feeds upon” humus and dead animal matter ; if a parasite, it consumes 
the tissues of living organisms. We have already seen the diverse ways in which the 
Fungi have adapted themselves for preying upon living and dead protoplasm ; just as 
the Algae are the most completely adapted aquatic orgauisms, so may the Fungi be 
considered well-adapted saprophytes and parasites. As we go on up the scale of 
plant complexity, through the Bryopliytes and Pteridophytes, we find, strangely 
enough, few examples of degeneration to a dependent mode of existence. But with the 
Spermatophytes there is a great range of parasitism and saprophytism. In order to 
carry out this type of food-getting, such dependent plants have evolved a technique 
which to us often seems diabolical. Changes in the plant body also take place as old 
structures become useless and new ones necessary. The leaves are unnecessary, thus 
they are reduced to scales or entirely disappear. Stems become colorless, or tinged 
with brown or yellow — never green. And the roots assume new aggressive functions of 




Mistletoe ( Phoradendrov, ) forms tfrecn clumps on the leafless limbs of 
Sycamores and other deciduous trees ill the southern and southwestern 
states. Victorville, California. 
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piercing tlu* host’s outer tissues as well as new methods of food absorption by special 
suckers. Some of the Orchid Family and the entire Indian Pipe Family have become 
saprophytes ; while Dodder, the Broom-rape Family and the tropical Rafflcsias are ex- 
amples of highly perfected parasitism. 

It is not surprising that some of the Orchids have become saprophytes since they 
already have in their roots symbiotic fungi which might make the use of chlorophyll in 
the Orchid plant unnecessary. The Phantom Orchid (Ccphalanthcni) , found in pine 
woods from California to Oregon, is a stout white plant with creeping rootstock and 
fleshy roots which absorb t lie organic material from the rich humus. The leaves are 
reduced to long sheathing bracts, and the entire plant is terminated by a spike of yel- 
lowish-white flowers, each with the lip and other floral parts typical of the Orchid 
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blossom. More widely distributed is the familiar Coral Root (C oraUorrhisa ), living 
in the rich humus of forests from coast to coast. This is a purplish- or reddish-brown 
plant, sometimes changing its habit to become parasitic upon roots, with small scale-like 
leaves and terminal clusters of white, yellow in* brown flowers. Each flower has narrow 
petals, smaller than the sepals, and a dilated lobed lip. A southeastern member of the 
Orchid Family, found in rich woods from Maryland to Florida and Texas, is the 
brown stemmed Brunetta (ITcxalcctris) . whose terminal cluster of flowers is brown- 
ish-yellow. striped with purple. The brown leaves are small and scale-like as in the 
other saprophytic Orchids. 

The Indian Pipe Family ( Monotro paccar ) includes about sixteen, chiefly North 
American, plants which arc for the most part saprophytes living on humus, though ii 
souk Instances the plants become parasitic upon roots. They are all closely related to 
the \\ r intergreen and Heath Families. Botanists and laymen alike arc always thrilled to 
find the waxy-white clusters of Indian Pipes (Alonotropa) rising with ghostly grace 
amid the brown debris of dead leaves and stems. Because of the color, Indian Pipes arc 



Indian Pipes ( Monotropa uniflora) are ghostly white plants of the eastern 
woodlands, mistaken for Fungi because of their lack of green leaves. Bridg- 
ton, Maine. 
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often thought of as Fungi by the average woodsman. The cluster of fleshy white or 
pink-tinged stems, each hearing colorless leaf scales, rise six to ten inches in height. 
Each plant produces a single terminal flower with two to four sepals and a half dozen 
white or pink petals ; the flowers are nodding until fertilization has taken place, then 
they become erect. Indian Pipes are found in shaded woods practically throughout the 
l nited States. Pinesap (Hypopitys) is a closely related plant of yellowish-brown or 
pink color, with scaly stems and a nodding one-sided cluster of red or yellow flowers ; 
each flower consisting of five petals and sepals. This saprophyte occurs in woods from 
New York to North Carolina. Pined rops (Ptcrospora ). a stout and clammy brown- 
ish-purple plant with the usual scale-like leaves and terminal cluster of nodding white 
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urn-shaped flowers, is more usually parasitic upon the roots of pines. Common along 
the Pacific. C oast, this member of the Indian Pipe family is rare east of the Kocky 
Mountains. Carolina IJecchdrops ( Monolropsis ). found in our southeastern states, is 
a purplish-brown saprophyte with clusters of violet -scented flowers which are white, 
pink or purple in color. Most colorful and striking of the family, however, is the bright 
red Snow Plant (Sarcodcs ) found in the rich humus of high altitude forests of southern 
and central California, particularly abundant beneath Sequoias and other conifers of 
the Sierras. Because of their early flowering habit, these blood-red saprophytes are 
often covered by a late spring snowfall, and thus get the name of Snow’ Plant. The stout 
fleshy stem is almost entirely covered by the masses of colorful flowers with five-lobed 
corollas, seated among projecting conspicuous bracts. 

Dodder ( Cuscuta ) is one of our most common parasites, the leafless twining steins 
often covering shrubs and herbaceous plants with a tangle of bright orange threads. 
Dodder, a member of the Morning Glory Family, has almost two hundred species 
widely distributed throughout the world. Its distribution and number of species indi- 
cate how successful il has been in assuming the parasitic habit of living. The germi- 
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The Snow Plant (S arcades sanyuinca) of Californian wooded mountains 
is a nlood-rid saprophyte of striking 1 appearance. Mariposa drove, Yosrm- 
ltc National Park, California. 



Dodder ( Cuscuta ) is a leafless orange-yellow vine which gets its suste- 
nance from green plants. Hemet, California. 




Cancer Root ( I'luilesia uni flora) is a parasitic leafless Seed Plant of the 
Broom-rape Family. White Plains, New York. 


ualing Dodder seed begins its life in the soil, but soon the rapidly elongating seedling 
Mein readies about for a convenient support ; if fortunate, it comes in contact with the 
living stem of a Flax or Clover plant, or perhaps a larger shrub. As if realizing that 
soon its store of reserve food will be exhausted, the yellow leafless stems coil about the 
host stem, and give off aerial roots here and there where they come in contact with the 
host. These roots are really suckers which are able to penetrate the bark and invade 
the living tissues of the host ; finally they make a union with the life-giving vascular 
bundles, and from this point the Dodder is assured of an easy life, absorbing food from 
its unfortunate host. Masses of the yellow or orange stems soon cover the entire plant 
with a network of wispy threads which might suggest to an imaginative naturalist the 
unkempt tangle of some witch's locks. When ready to reproduce, the Dodder develops 
clusters of yellowish-white flowers, each with a fivc-lobed hell-shaped corolla. 

The Broom-rape Family (Orobanchaceae) , related lo the Nightshade and Big- 
lionia Families of the sympetalous Dicots, is a group of plant parasites with two hun- 
dred species, especially abundant in the Northern Hemisphere. Broom-rape ( Ora - 
bandit' ) of common occurrence in our eastern fields and meadows is generally one of 
several introduced Kuropean species; there are many native species found west of the 
Kocky Mountains, it room -rape is a relatively slender, yellowish- or purple-colored, 
plant with a few scale-like leaves and a terminal spike of urn-shaped flowers with two- 
lipped margin ; the curved corolla has an erect and two-lobed upper lip and a spreading 
(Jim jobed lower one. This genus is parasitic upon the roots of various plants such 
as clover and tomatoes. C ancer Root ( Thalesia), found in rich woods from coast to 
coast . has a matted mass of subterranean rootstocks parasitic upon the roots of various 
deciduous plants ; delicate pinkish-brown flowering stalks hear solitary white or violet 
flowers with bell-shaped five-lobed corollas. Squaw root (Conopholis) is a stout yel- 
lowish or brownish plant, young specimens of which look much like erect spruce c< mes 
The stout stem is densely covered with scales, the upper ones scattered among the 
yellowish flowers of the terminal spike. The two-lipped corollas have a concave upper 
lip and a spreading three-lobed lower one. Generally found at the base of oak trees, 
this parasite gets its nourishment from roots ; it is found from New England to Florida 
and Michigan. Beeclulrops ( Lephwmiitm ) has stiff and branching erect stems quite 
unlike the squat fleshy ones of other members of the family; they are yellowish- or 
purplish-brown in color, and hear a few scale-leaves. The small flowers, with notched 
upper lips and acutely lobed lower ones, arc scattered in clusters over the branches. 
Bccchdrops is parasitic on the roots of Beech trees, and is found from New England to 
Michigan and Louisiana. 

The acme of plant parasitism is to be found in the tropical family Rafflesiaccje, be- 
longing to the Buttercup Order and found in tropical Asia. Here the entire root -stem- 
leaf plan of the Spermatophyte has been lost as the parasite has adapted itself to a mode 
of living which makes all these unnecessary. The seeds of a Rafflesia, carried by ele- 
phant’s feet or hv seed -eating animals, eventually find lodging against a horizontal 
root which lies close to the surface of the ground, or in a crevice of the trunk or 
brandies. Penetrating the bark, the seed germinates into a circular hand of tissue 
which completely surrounds the ring of vascular bundles ; externally all that is visible 
of the one-sided conflict is a ring-like swelling under the hark. Such a complete union 
is established between the tissues of the host and those of the parasite that it is difficult 
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to tell where one begins and the other leaves off. After absorbing nourishment and 
growing somewhat in size, the formless body of the Rafflcsia develops buds which 
pierce the bark, this lime in the reverse direction, and grow into blossoms. These 
flower buds are at first small, then attain the size of cabbage*, and finally open in spec- 
tacular blooms three feet in diameter — a size which entitles them to compete with 
Amorphopliallus for the title of the world’s largest inflorescence. These huge blos- 
soms, apparently springing full-blown from the host, are a striking contrast to the 
invisible and comparatively small vegetative body of the parasite. These fleshy howl- 
shaped structures, with five immense lobes and ail unpleasant odor, are produced 
by a species native to Sumatra. 
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Plant / ajnilics 


I N an attempt to make this introduction to the plant world as scientific as possible, 
families of plants have been considered in their taxonomic sequence, and related 
groups have been considered in their proper positions from the botanical viewpoint. 
.But in order, at the same time, to make the subject matter less confusing, mauv fami- 
lies of minor importance or isolated position have been omitted. Some of these are 
described in this chapter. 
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The Birthwort Family ( Aristolochiaceac ) of the Buttercup Order includes two hun- 
dred widely distributed species of herbaceous plants and vines. Wild Ginger (Axa- 
rum ) is a low-growing plant found in rich woods from New England to North 
Carolina and Kansas, with a pair of large heart-shaped leaves growing from a ginger- 
flavored rootstock. The brownish-purple flowers with a three-lolied calyx but no 
corolla, grow at the base of the leaves where they are often concealed by the debris of 
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the forest floor. Birth wort or Dutchman’s Pipe ( Aristolochia ), ranging from the 
northeastern states to Minnesota, is a climber with large ovate leaves ; a favorite for 
covering porches with rapidly growing foliage and vines. The basal part oL each 
flower is S-curvcd like a pipe, with a brownish-yellow calyx. A species of . Iristolorlna 
from Central and South America, known as Pelican Flower, produces a large and 
unusual-shaped flower, whose S-curvcd white flower base and inflated wide-spread 
lip of the calyx look like a swan or pelican ; the face of the calyx is purple blotched and 
has a wavy margin and a long tail. 

The Tamarisk Family ( Tamaricaccac ) is a small group of African and Kurasian 
species; it includes Tamarisk (Tamarix ) . an evergreen shrub and tree which is 
widely grown in Florida, the Southwest and California in situations where the num- 
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her of native trees ir> few. The gray-erccn foliage consists of drooping branches 
clothed with scale-like leaves, giving the effect of a wilted, long-needled pine. Small 
pink flowers arc borne profusely in long plume-like clusters. 'This and the following 
family are grouped with the Violet and Tea Families in the order J'arictalcs . 

The St. johnswort Family (flyl'cricaceac ) includes some three hundred species 
of temperate and tropical herbs or shrubs ; our native representatives are about thirty 
species of the St. Johnswort genus ( Hypericum ). The.se are often coarse-growing 
plants, with opposite or whorlcd leaves and yellow flowers with five sepals and five 
petals. Great St. Johnswort, found along streams of our northeastern states, has a 
small terminal duster of showy flowers an inch or two in diameter. The Common St. 
Johnswort is a branching plant with terminal leafy clusters of numerous small yellow 
flowers; this is a European plant which has become naturalized in fields and along 
roadsides of the eastern states. The western Tinker’s Penny, occurring in wet places 
from California to Washington, is a species which forms prostrate, matted growths 
and bears salmon-colored few-flowered clusters. 

The Geranium Order (Gemmates), of which we have become acquainted with 
the Geranium, Wood Sorrel and Rue Families, include- .<V, the following five fam- 
ilies. 
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The Nasturtium Family ( Tropacolaccac ) is well known (or its cultivated genus 
Nasturtium ( Tropacohtm ). whose scientific name is the Greek for “trophy", sug- 
gested by the shield-shaped leaves and helmet -shaped flowers ; they include forty -five 
species of vines or spreading weak-stemmed plants native to Mexico, Chile and Peru. 
One species has been in cultivation in Kurope since the seventeenth century. The flow- 
ers -orange or yellow, rarely purple or blue, in color — have one of the five sepals pro- 
longed into a cornucopia-like spur : the uppe r two of the five petals are slightly differ- 
ent from the others. 

The Creosote Hush Family ( Zyffo/'hyllaccae ) has some hundred and fifty species 
of shrubby trees common to warm temperate regions. Creosote Hush ( Larnui ) is the 
characteristic feature of the sparse vegetation of desert plains and slopes from Texas 
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to Southern California. The tangle of branches bears opposite compound leaves, each 
with two small leaflets; the whole hush is olive-green in color, strongly scented and 
resinous. Small bright yellow flowers, with five sepals and five petals, are borne among 
the leaves. At the other corner of the United States, in the hammocks of the Florida 
Keys, grows the related genus Ligmim-vitae (G uciianun ) , a shrubby tree with hard 
strong heart wood, large compound leaves and blue flowers. 

The Coca Family ( Hrylhroxylaccac) is represented by the Coca plant ( Erythrox - 
ylon) of tropical America, whose exact native home is unknown but was early found 
in Peru. It is a shrub with rusty-brown branches, entire and somewhat leathery 
leaves, and yellow flowers. F torn the leaves cocaine is secured, a valuable anesthetic but 
also one of the most habit-forming of drugs. The native Indians chew the leaves, 
mixed with lime. Coca plants arc grown commercially in South America, Java and 
Ceylon. 

The Ailanthus Family ( Simaroubaccac ) comprises numerous shrubs and trees 
abundant in the tropics, with oue common native genus. Crucifixion Thorn ( Ilola - 
cantha) is a rigid thorny shrub of our southwestern deserts, with scale-like leaves and 




Pelican Flower ( Aristolochia grandiflora) has a startling resemblance to 
a swan or a pelican at rest, due to the S-curved basal portion of the flower. 
McKee Gardens, Vero Beach, Florida. 


small flowers Ailanthus or Tree of Heaven ( AUanthu * ), a native of China, has been 
introduced as a street and lawn tree throughout eastern United States It is a mediuni- 
siztd tree with opposite, pinnated} compound leaves and clusters of showy flowers 
with hve short sepals and five large gieemsh-white petals The fruit is a winged seed 
TheMahoganv Family ( Mduucac ) is a large assemblage ( seven hundred species) 
of t topical plants, tw r o of wlm h are woithv of mention Mahogany ( Swietcnm) is an 
t vergreen tiec fiom Central and South America, and Africa, with pinnately compound 
leaves and dusters of small giecnisli-w'hitc flowers , some spec mums reach a height of 
seventv-five feet 1 he hard, heavy and dark led heartvvood is the familiar mahogany 
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of commerce The China-lx'rr> Tiee ( Mclia ) introduced tiom Asia is grown as a 
lawn tree m Flonda and southern ( alifoima, like the Mahogany it has compound 
leaves, but bears clusters of large, lavender tloweis with the general appearance of 
Lilac blossoms 

The Jewelweed Family (Hahammaicat ) Ixdongs to the Soapberrv Order (Sapm- 
dales) which includes the Hollies, Maples and Horse C lustnuts The several bundled 
species are most abundant m tropical Asia, our representatives arc succulent herba- 
ceous plants characterized b> a peculiar seed dispersal habit The fruit capsule splits 
into segments which remain attached to each other at the tip, so that the seeds are 
catapulted a considerable distance , the slightest touch at the tip of the capsule is 
sufficient to release the explosive mechanism Wild Touch-me-not ( Impatiens ), 
found in low ground from New England to Florida and Nebraska, is a tall much- 
branched plant of purplish hue, with thin elliptical leaves and uiange-yellow flowers 
mottled with brown Each flower has a calyx of three sepals, one of which is pctal-likc 
and spurred, and a corolla of three petals, two of which are split into unequal lobes. 




Star Flower ( Tricnialis borealis) is a white-flowered member of the Prim- 
rose Family, common in northeastern woodlands. Hamilton, New York. 
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Jewel weed is a stouter and taller plant with pale green foliage and yellow flowers 
with shorter spurs ; it is found in practically the same range. 

The Stafftree Family ( Celastraceac ) includes the decorative Climbing Bitter- 
sweet ( Celastrus ) which scrambles over stonewalls, fences and shrubs throughout 
eastern United States; the leaves are broad and entire, the small greenish flowers 
l)ornc in clusters. In autumn the bright orange capsules which split open to display 
the scarlet seeds arc a colorful aspect of the otherwise drab landscape. 

The Primrose Family ( Primitlaccac ) of the Primrose Order ( Primulales ) com- 
prises about four hundred herbaceous plants of the northern hemisphere, character- 
ized by flowers with four to nine partly united sepals, and a similar number of partly 
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united petals. Wild flowers of the family include Wliorlcd Loosestrife, Swamp Can- 
dles, Moneywort, Fringed Loosestrife, Star Flower, Poor Man’s Weatherglass and 
Shooting Star. Whorled Loosestrife ( Lysimachia ) is a slender erect plant with nar- 
row elliptical leaves usually in whorls of four or five; long-stemmed yellow flowers 
arc borne in the axils of the upper whorls. This species occurs in moist soil from New 
England to Georgia and Minnesota. Swamp Candles is a species with long tapering 
opposite leaves and a terminal spike of yellow flowers which arc often streaked with 
purple ; it is found in swampy woods from New England to Georgia. Moneywort is 
a naturalized European species with creq>ing stems and oval opposite leaves. Large 
yellow flowers are .borne in the leaf axils. Fringed Loosestrife ( Stcironcma ), a plant 
of moist thickets throughout the eastern states, has opposite pointed leaves and long- 
stalked yellow flowers, a half inch to an inch in diameter, in the upper leaf axils. Star 
Flower ( Tricntalis ) has slender erect stems less than six inches in height, terminated 
by a whorl of five to ten leaves amid which arc seated several long-steinmcd white 
flowers ; this dainty plant frequents the shaded and moist woods of the northeastern 
states. Poor Man’s Weatherglass (Anagallis) , naturalized from Europe, forms pros- 
trate masses with opposite or whorled rounded leaves and long-stemmed .salmon- 



The Bird of Paradise Flower ( Strelitzia regime} is an orange and blue 
imitation of a bird on the wing, soaring out of a boat-shaped structure 
which acts as the spathe for the flower cluster. Los Angeles, California. 
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represented in the United States by the Persimmon ( Diospyros ). This grows to be a 
seventy-five foot tree, with ovate leaves, greenish-white urn-shaped flowers, and an 
edible fruit. The latter is a reddish-orange fleshy berry the size of a peach, with sweet 
watery pulp. One species ranges from Florida and Texas north to Kansas, with an 
isolated station near New Haven, Connecticut. Commercial ebony comes from a 
Species of Diospyros native to the Fast Indies and Ceylon, known for its black close- 
grained heartwood. The Sapodilla Family ( Sapotaccac ) comprises some five hun- 
dred tropical shrubs or trees with milky sap and in some cases edible fruits ; a few 
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if these range northward into the Florida peninsula. Here we find Satinleaf ( Chrys 
ophylltim), an evergreen shrubby tree with leaves which are silky hairy on their 
undersurface. Of interest to the gum-chewing portion of our population is the Chicle 
Tree ( Sapota ) of the jungle forests of Yucatan and Central America, which furnishes 
the plastic basis of chewing gums. 

We have already become familiar with that climax group of the Dicots, the Com - 
positae; classified with them in the order Campanulalcs arc the two families which 
follow. The Bellflower Family ( Campaniilaccac ) is a large assemblage of a thousand 
species, herbaceous plants widely distributed through the temperate portions of the 
earth. Harebell ( Campanula ) is a slender wiry-stemmed plant with grass-like stem 
leaves and a graceful cluster of drooping blue bell-shaped flowers terminating hair- 
like stalks. Each flower has a spreading five-lobed calyx and five partly united petals. 
The Harebell is often found on rocky slopes and on dry cliffs, ranging from the 




Wild Ginger (.Uarum canadcnsc) hides its inconspicuous reddish- hrown 
flowers at the base of the two large heart-shaped leaves. Chittcnaniv* Falls, 
New York. 



The Banana Family ( Musaccae), with some seventy species, includes the striking 
Bird of Paradise plant, the Banana, Manila Hemp and Traveler’s Tree. Bird of Para- 
dise Flower (Streliteia) is a South African plant cultivated out-of-doors in Florida, 
California and other of our warmer states. Among the stiff banana-like leaves are 
borne a half dozen orange and blue flowers in a boat-shaped spathe, from which arise 
several flowers with long tapering sepals and petals which give the effect of birds on 
the wing. The Banana plant (Musa) grows to he the size of a small tree, even though 
the stem is subterranean and what resembles a trunk is nothing but concentric leaf 
bases of the enormous feather-veined leaves — often a foot in width and five feet in 
length. The leaves are easily torn, and consist of frayed segments which show the effect 
of tropical winds. The flowers are borne on a huge nodding spike, three feet or more in 
length, witli large purple bracts. The yellowish-white flowers, each with three sepals 
and three petals, develop into the banana ; bananas arc borne in the bunch which is of- 
ten seen in markets. Each trunk bears one bunch of fruit, after which it dies ; a new 
stem growing from the base. The banana is botanically an elongated berry, the rem- 
nants of the ovules (rarely fertile) being the minute black specks in the center of the 
pulj). A native of the Malay region, the Banana plant was early cultivated in India and 
was known to the Arabs and Greeks ; it remained a curiosity until rapid means of 
transportation made it possible to bring the perishable fruit to market quickly. Our 
supply comes from Hawaii, the West Indies and Central America. Manila Hemp is«a 
species of Musa with inedible fruit, native to the Philippines : the flower stalk and leaf 
bases furnish woody strands which are made into matiila hemp fiber, stronger than but 
not as pliable as true hemp ; it is used for making ropes and high grade cordage. Trav- 
eler’s Tree (Kavcnala) is a tall plant— frequently twenty-five feet in height — with a 
palm-like trunk and two ranks of huge banana-like leaves which form a flattened fan 
of foliage. When the lower leaf stalks are cut, the clear watery sap spurts forth like a 
fountain, and makes a refreshing drink. The Traveler’s Tree is grown as a botanical 
rarity in southern Florida. 

The Canna Family (Camiaccae) includes the single genus Cunna with .some, forty 
species. Golden Canna is a native representative, fotmd in swamps from South Caro- 
lina to Florida; it produces yellow flowers. Cannas are tall and large-leaved plants 
with showy flowers, the garden varieties coming from Mexico, Central and South 
America ; often the leaves are a dark purplish-green. The flowers, mostly red or yel- 
low, have three inconspicuous basal sepals, slightly larger pointed green or colored 
petals, and large show T y petal-like stamens (mistaken for true petals) three of which 
are alike in size and a fourth which is narrow and forms a downward-pointing lip. 

The Ginger Family ( Zingibcraceav ) includes numerous aromatic tropical plants, 
one of which (Zingiber) furnishes the ginger of commerce. Ginger is the dried finger- 
like rhizome of an Asiatic species, cultivated extensively in Jamaica for the American 
market. 

The Arrowroot Family ( Marantaceae ) is also a tropical and subtropical group, 
represented in the swamplands from Florida to Texas by the large-leaved Thalia with 
spikes ox purplish flowers. Arrowroot (Maranta) is a slender plant of the West In- 
dies, whose tuberous rootstocks yield the starchy arrowroot of commerce. 
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Adder’s Tongue, 546 
. Idcnostoma . 304 
Adiimtunt, 106 
Adlumia, 240 
. tcsculus, 359, 360. 361 
. Iftaliiiis. 460 
Agar Seaweed, 42, 50 
Ai/arints, 54, So, 57 
Af/aricaceae, 56 62 
At/urtmt, 44 
Aqastachr, 449 
Agave. 5<>8, 570, 571, 573 
At/erafum, 470, 473 
Af/ritnnnia, 294, 296 
Atjropymu, 510 
Afjrnslcnwiii, 213 
Affrostis. 514 
Ague weed. 431 
Ailanthus Family. 0 22 624 
Ailanthus, 621, 624 
Aisoaeeae, 208 
A I aria, 44, 45 
Alizarine. 388 
Albugo , 71 
Alcohol, 72, 454, 507 
Alder, 179, 184 
Ale iris, 568 
Alfalfa, 280, 285 
Algae, Blue-green, 8, 23-2 
Brown, 9, 38-46 
Colden-hrown. 8, 30-34 
Green, 8, 28- -30, 34- 35 
Red, 9, 3o, 4<>-51 
Yellow -green, 8, 30-34 
Alicoche, 324 
Alisma , 595 
Alkali Weed, 442 
Allegheny Vine, 236, 240 
Allionia , 207 


Allium. 542 
Allspice, 393, 398 
Almond, 303, 310 
A I nus, 184 
Aloe. 565, 566 
Alsophiht, 120 
Althaea. 375, 379 
Alum Root, 263. 264 
Alyssum, 244 
Alyssum J )esert, 242 
Amanita. 59, 6(1 
Amaryllis Family, 566-572 
Ambrosia, 496 
Ambrosiacrac. 4% 
Amelditchicr, 302 
Ammtwuia, 403 
A morpJwphallus. 538, 539 
Amphicdf pa, 278 
Amsinckiit. 446 
Am son in, 429 
Amprlopsi c, 370 
Amyns, 347 
Anabaeua, 23 
. hmcardiaceae, 366-367 
Anaqallis. 026 
Amnnomts, 393 
Ananas , 606 
Anaphalis, 479, 485 
Andrcaca. 94, % 

Andromeda. 420 
Andropotjon. 512 
Anemone, 216, 222, 224 
Anemone Rue, 216, 224 
Anrnwpsiv, 200 
Incthum, 412 
Anaelica, 410, 412 
Anginsporins, 11, 136, 173, 
501 

\nglepod, 427, 428 
Anf/rticcum, 589, 592 
Anise Root. 411 
Anisostichus . 461 
Amnia. 232 
Antelope Brush, 305 
. Uitennaria , 478 
Anthemis, 492 
Anthoceros , 94 
Anthracnose, 73 
Aphanizomcnon, 23 
Apias, 278 
Apium , 412 
A plectrum, 590 
Apocynu m, 429 
Apple, 299, 303, 305, 306, 307 
Custard, 232 
Love, 456 
May, 230 
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Apple (Cant'd) 

Mock. 465, 467 
Pond, 231, 232 
Thorn. 455 
Apricot, 303. 309 
Apricot Vine. 260 
. tauijoliaccac, 362 
Aquilcqia, 215, 219 
. trains. 242 
Aracear. 531 
. true his. 288 
A r alia. 404, 405 
.Araucaria Family, 170- 172 
Araucaria, 170, 171 
Arbor Vitae, 152, 168, 1C9 
170 

•trbutus. 414 

Arbutus, Trailing, 418, 422 
Arctium. 494, 495 
. Iretostaphylos, 419, 422 
Arcyna. 58, 07 
Arcra, 530 
Armaria. 213 
Arcnt/u, 530 
A ret lies. 312. 318 
Arcthusa. 584 
Anjemone, 234, 237 
. Inicnfina. 294 
An/yrthamnw, 342 
Ansae ina, 531, 533 
Aristida. 514 
Aristolochia. 621, 623 
Innillana . 60 
Amoracid, ZXJ 
. I rnii a, 494 
Arrowhead, 595. 595 
Arrowroot. 632, 636 
A now scale, 204 
Arrowccd, 478 
Artemisia, 494 
Artichoke. 474, 480, 482, 4 
Arlocarpus, 194 
Arum, Water, 534 
A r uncus. 298 
Arundimiria, 516 
Asarum. 620, 635 
Asclcpiadaccac, 427-429 
Asclepias, 428, 433 
Ascomvceles, 9, 52, 66, 7* 
72, 84 

Ascophylhnn, 42 
A sous, 9, 70 
Ash, Arizona, 431, 436 
Blue, 434 
Dwarf, 434 
Flowering, 434, 436 
Mountain, 300, 304 



Ash (Coni’d) 

Oregon, 436 
Prickle, 346, 347 405 
Pumpkin, 434 
Reel 434 
Swamp, 434 
Water, 434 
White, 431, 434 
Aswnna 23 2 
Aspinaau* 556, 5<>4 
\ spin, 176 
Asphodel, 541 542 
Ispiituum 112 
Istiplmnus 427 
Wer tribe 4/3 
\stcr 470, 471, 473 477, 481 

tstnowlon 122 
Utranalus 282 
Astxtphyhtni 321 
dtamasro, 568 
-Itlnrtum 104 
Itnph i 204 
Aurudatm 400 
tuna 507 
\ veils 292, 296 
\\cuado 229 
A vi Hid 385 
A Ira Ira 415 416 
Azolla 118 
IzotobaiUr 19 

Babv’s Bieath 398 
Hama 488 
Han hat is 478 
Haul I ns, 16, 17, 1.8 22 
Baeteria, 2, 8 15-23 
BaAeniun 20 
Balm of (iilead 176 
Balsam Boot 480 
Balsammaccac 624 
Hat tain orrhua 480 
Bamboo, 511, 516 
B ambit sa, 516 
Banana, 631, 636 
Banebc rr\ 216 218 
Ban\aii 193 196 199 
Baobab, 381, 383 
Baptism, 278 
Barberrv, 230, 231 
Barberry Faniilv 231 
Barley, 506, 510 
Basidia, 10, 54 
Basidiomvi etes, 10, 52, 66, 
70, 74-78 
Rasilwetd, 453 
Basket F'< wur, 482, 496 
Basswood, 382 
Ba tidai eac, 190 
Batts 190 
Batracluum, 215 


Bay Bull, 224 
Calilorma, 418 
Loblolly 386, 387 
Mountain Rose, 416 
Keel, 229 
Rose, 416 
Swamp, 226 
Sweet, 226 
Bavbtriv, 190 
Bav Rum T roe 393 
Bazzama, 94 
Bean Broad 286 
Indian 462 
kidney, 282, 287 
Lima 282, 287 
Saired, 602 
Scarkt Runiur, 287 
Strtw 289 
So\ , 280, 287 
Wild, 278 287 
\\ mdsor, 286 
Bean \ iik 287 
Bearluin 418, 422 
Bin Bnisb 190 
Btar Crass, 5n.> 

Beard (.rass 512 
Bcaidtongiu 448, 458 
Be ilstt nv, 39(1 
lice Balm 4s 1 
Beech 178, 184 
Bcecbdiops 610, 612, 

614 618 
Buts 205 

Beef Wood 1 inulv 190 
Beef wood I ru 190, 191 
Btgg ir s Lice 445 
Reggaitiek 484, 48o 
Huiamtoa, 19 
Bmonia 262 
Begonia Faimlv, 260 26 2 
Bellflower 376 6 34 
Bcllriowtt Faniilv 6 30 631 
Iklls, ( ante i burs 630, 6 34 
C oral 263 
I air\, 560 
fiolelen 436 
Mission 552 
Bell wort, 544, 546 
Bent Crass, 514 
Ih nzottt 229 
Herb crut a ct ae, 230 
Herberts, 231 
Ben hernia, 369 
Bergamot, 451 
Hi ta 205 
Bclula, 182, 187 
Behtlaieac 182-184 
BuU n \ 484 
Bwnama , 461 
Bignoma Family, 461-462 
Big Trees, 150, 165, 166 


Billbenjta 608 
Billbcrry 426 
Bilim 360 

Bindweed 440, 441, 442 
Biuh Faniih, 182-184 
Biirli Arctic, 184 
Black, 178, 182, 184 
Canoe, 182 
Crav, 178, 182 
Mountain, 184 
Paper 178, 182 
Red, 184 
Ri\cr, 184 
SiKcr, 184 
Swamp 184 
White 182 
Vi How 182 184 
I in eh hen 182 
Bird ot Paradise Mown, 
629, 6 36 
Bnthwort 621 
Bisti n*a 326 
Bittei Root 207 
Bittersweet 62?, (>26 
131 ukhei in, 302, 305 306 
Hlaikcvcd Susan 482 480 
Black Rush, 574 
Hladderwoit 249 250 
Bladdtiwruk, 40 41 

Blanket Flower 488 
Hit ptmi widths 582 
Blight t hestmit 74 
I ire 77 
ot Potato, 70 
Bloodhirrv, 20o 
Bloodi not 233 235 
Blue Blossom 369 
Blue lull \ahiian 44 3 
Blue he i r\ , 425, 426 
Bluc-cyed Ci iss 560, 574 
Blue -eyed Marv 458 
lutgrass, Kemtuckv 514 
Bluet 388 389 
lie weed 440, 44 s * 

Botbira 490 
Jioihnuim 201 
Hoirhuuvia, 207 
Bog Bugle, 250 
Bolt linns 62 
Boletus 54, 55, 62 
Boll, cotton, 380 
Bombax l anuly 383 
Bonesct, 469, 472 
Bonnet, Bride’s, 556 
Frog, 250 
Purple, 598, 600 
Borage Family, 444-446 
Borassns , 530 
Botr\i Ilium, 116 
Bomjatnvillca , 208 
Bouncing Bet, 212, 213 



Routdoua, 514 
Rowcnia, 140 

Bowmans' Root. 291, 296, 458 
Box Rider, 355, 356 
Brake, Cliff, 102. 103 
Common, 104 
Giant. 106 
Rrasenia, 600 
Rrns sin, 502 
lirassica, 246 
Breadfruit, 193, 104 
Bridal W reath, 294 
Uric he Ilia. 472 
Broccoli, 246 
Ur odium, 554, 5o0 
Ht omcliaccac, 006 
Brooklimc. 447, 460 
Broom (iras.s. 512 
Broom-rape, 612, 618 
Brunetta, 608, 612 
Brussels Sprouts. 246 
Urvophyllum. 274 
Uryophyta, 10. 89, 91-100 
Ur yum. 98 
lim'hW. 514 
Uuc/incra. 46U 
Kuckhean, 430, 452 
Buckeye, 357, 359, 360, 3(»2 
Buckthorn, 368, 370 
Buckrush. 465 
Buckwheat. 203, 203 
J l add Ida. 437 
Buffalo Grass, 514 
Bughaue, 210 
Bugler, Scarlet. 458 
Bugle W eed, 451 
Bulrush, 516, 518 
Bunchherry, 406. 407 
Buuchflower, 542, 544 
Bunya-Bunya, 170 
Burdock, 494, 495 
Bur Grass, 512 
Burnet, 292, 2% 

Bur- reed, 594 
Bur-seed. 445 
Butter-and-Kggs, 449, 4ol 
Buttercup, 214, 215, 217 
Buttercup Family, 214 -224 
Butterfly Bush, 437 
Butterfly Weed, 427, 428 
Butternut, 177, 180 
Butterwort, 249, 250 
Button, Bachelor’s 482, 496 
Wild Bachelors, 339 
Mescal. 326 
Buttouball, 270 
Button Bush, 388, 391 
Buttonweed, 390 

Cabbage, 246 
Skunk. 531 , 532 


Cabbage (Coat' a) 

Wild, 244 
Cabomba, 600 
Cabombaccac. 600 
Cacao Tree, 385, 386 
Cactus, Barrel. 324, 325, 327 
Bishop's Cap. 321 
Cane, 318, 320 
Christmas. 314, 334 
Claret Cup. 324 
Finger. 322 
Fish-hook, 322 
Foxtail, 322 

Hedgehog, 322. 323, 324 
T.ace, 324 
l.ady Finger. 324 
Living Rock, 314, 332 
Mistletoe, 314, 332 
Niggcrhead, 326 
Old Man, 330, 333 
Organ Pipe, 330, 331 
Pincushion, 320 
Prairie Barrel, 326 
Rainbow, 324 
Snowball 322 
St ra w i >cr rv . 322 - 324 
Sunset, 322 
Teddy Bear. 320 
'free Cane, 320 
Torch, 320 
Caffeine. 391 
( a Idle. 243 
Calaha/illa, 465, 467 
Culudmia, 590 
t alamilcs. 124. 130 
Calico Bush. 418 
Calla, 534, 535 
Cal la Lilv, 536, 538 
Callnarpa, 447 
C allirrlwc, 37 6 
('< dlixtc pints , 475 
( ' aliithamnion , 48 
Callifris . lt>8 
C a I tuna, 422 
( alochorf ts 552, 561 
Call ha, 22X 224 
Calvaiia, 66 
Calypso. 587, 588 
( alyptranlhcs, 393 
Cainass, 552, 558, 560 
Camassia . 560 
( ambium. 6 
Cant cilia, 386, 387 
Campanula, 630 
Campaniilaicac , 630. 634 
Camphor Tree, 229, 230 
Campion, Bladder, 213 
C ‘ ampiosaurus , 1 1 2 
Campyloncurum , 112 
Cancer Root, 617, 618 
Candle. Desert, 244, 562, 563 


Candles. Swamp, 624, 626 
Candytuft. 242. 244, 246 
Cane- reed. 516 
Cane. Sugar. 512 
Canker. 69, 74 
Canna, 632, (>36 
Fauna Family, 636 
Cannabis . 198 
Cantaloupe. 467 
Cantharcllus , 54. 60 
Capriioliaccac. 40.3-406 
Capsaicin, 456 
( apsclla . 242 
Capsicum. 450 
Caraway, 411 
Cardaminc . 243 
Cardinal Flower, 628, (>34 
( arduaccac, 470-496 
Cmv.r, 518 
Carica, 2d), 261 
Carnation. 213 
Carnivorous Plants, 248 253 
Carpetweed, 208, 210 
Carpinux, 184 
C arrageen, 50 
Carrion Flower, 429 
C arrot Family. 408 412 
Carrot, 410 
Cam m. 411 
Carya, 180 

C a ryopliyllaccac , 2 1 2-2 1 3 
Cascara, 3fi8, 370 
( assa\ a, 343 
Cassia. 27b 
C assia, 230 
( astanca , 186 
( ast an apsis, 186 
Caslillcja, 460 
Castor Oil Plant, 343 
Casnarina, 190, 191 
fatal pa, 453, 461 -462 
C at Brier, 550, 556 
Catchtly, 212, 213 
Cathartolinum , 338 
Catkin, 175 
Cat -tail, 594, 597 
Cal’s Claw, 290 
Cattlcya, 588, 592 
Catnip, 452, 453 
Canlanthus, 244 
Caul rr pa, 31, 35 
Cauliflower, 246 
Ccannthus, 369 
Cedar, Canoe, 170 
Deodar, 152 
Incense, 152, 169 
Lebanon, 146, 152 
Port Orford, 168 
Red, 168 
Stinking, 148 
White, 152, 168 
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Ccdrus, 152 
( etba, 383 
Celandine, 233, 234 
C elastrus , 626 
Celer>, 412 
C edlulost 382 
Ccltts, 192 
C cm finis, 512 
Ceuta urea 496 
C entauruon, 432 
Century Plant, 568, 570 
( ept, 55 

( t phalanthus 388 
tcphalanthira 612 
C ( phalotarm, 148 
( ephalotus 25 2 
C cratophvlfum , 600 
( era to sauna, 139, 140 
( t radium, 290 
( rrm. 288 
( crcocarpus, 104 
Ccreus 312, 316, 322, 329, 
331, 332, 333 
( i trana , 88 
l haenat hs 488 
C haerophylhtw, 411 
( hamaci rista, 27 6 
( hamacc\ parts, 168 
Chamaedaphnc 420 
( hamaehnnm, 542 
C ha macro ps, 530 
C ha nun syt c, 342 
Chamise, 304 
C hamomtla . 492 
( hamnmile, 478, 492 
Chanterelle, 55, 00 
Chanterelle, halse, 53, 58 
( hard, Swiss, 205 
Charlock, 244 
Checkerberry, 421, 422 
(. heckerbloom, 376, 378 
Cheese weed, 375 
Chetlanthcs, 112 
Chctranthus , 244 
Lhetrtma , 243 
C heltdomutn, 234 
C he lone, 458 
Chcnopodtaccae, 204-205 
Chenopodtutn, 204 
Cherry, Clammy Ground, 454 
European Sweet, 307, 308 
Ground, 444, 454 
Hollyleaf, 308 
Indian, 368 
Japanese, 309 
Jerusalem, 454 
Pin, 308 
Rum, 308 
Red, 308 
Sour, 309 

Wild Black, 307, 308 


C hervil, 411 
Chestnut, 180, 186 
Chestnut Blight, 74 
Chewing gum, 630 
Uncle Tree, 630 
Chicalote, 236 
Chick weed, 208, 213 
Chicory Family, 498 
Chicory, 490, 498 
Chihcothe, 467 
( htlop&ts , 462 
Chtmaphtla, 424 
Chma-btrr\ fiec, 621, 624 
( lnnese Houses, 448, 458 
Chinquapin 180, 186 
l hw nan thus , 436 
Chives 544 
C hlam\donwna\ 28 
( hloroifalum 558 
C hlorophvll, 5 

Chforophvta, 8 28-30, 34-35 
Chloroplasts, 26, 27 
Chocolate, 385 
( hokecherry, 301, 308 
Cholera, 17, 22 
C holla, 317, 320 
( hondrns , 50 
( hard a, 42 
Chonzanlhi , 202 
( hrootoi i us, 21, 24 
( hrysanthemum 479, 492 
Chrv soph \ llnm 6 Si) 

( hrysophyta 8 *0-34 
Cln y sop sis, 476 
( hrysothamnus 477 
( hytndtalcs , 70 
C thahmn 118 
t icoriaecae 498-500 
( ico) turn 498 
( icuta 411 
Cwnctfuqa 216 
( 1 uchona, 390 
Cinnamon, 2 SO 
Cinquefoil, 291, 292, 294 
C triaca, 396 
Ltrwum 496 497 
Ctssits, 370 
( 1 staceac , 258 
Citron, 350, 354 
( itrullus 467 
Citrus , 348, 351, 353 
Cladodcs, 150 
Lladoma, 85, 88 
Cladophora, 32, 34 
Cladrastts, 289 
Clarkta, 398 
Clavarta , 66 
Clavarxaccae . 55, 66 
Claviceps, 74 
Clavtoma, 206 


( lemahs, 224, 225 
Cleoslcs, 584 
C limaaum, 98 
Clmapodtum 453 
Clint onta , 556 
tlitoiybc 55, 60 
C lost mum , 29, 30 
Clover, RufTalo 286 
Rush 278, 280 
C rinison 280 
Owl s 448, 460 
Prairii 280 
Rabbit’s hoot 280 
Red, 276, 280 
Swedish, 28(> 

Sweet, 280 
^ cllow , 286 
(lmis 392 
Gnu '1 rtc, 392 
Chili Root ot ( ahhage, 70 
( oal 1 30 
Cota Fa mi1\ 6 22 
Cocaine 022 
( oi < oloba 203 
(ouofhnnax 530 
Coccus, 17, 22 
Cockltbui, 484, 496 
t ocoa, S85 
( ocoa Rutter 385 
l oconut 520 
( ot os 520, 521 
Cocloiflossum 580 
( ojtfra 39ft 
Coffee, 388, 390 391 
Coffee Herrx, 368 
C ohosh 216 
Loir 522 
Cola, 384 
Colic Root, 568 
( olhnsia, 458 
Collnisonta, 452 
( ol/vbta 60 
C olpomcnm 38 
Coltsfoot, 494 
Colnbrtna , 309 

Columbine, 215, 216, 219, 222 
Colunibo, \me rican, 430, 432 
Comarum 294 
Comfrev, Wild 445 
Comm tltm, 634 
Compass Plant 482, 500 
Composites, 468-500 
Condalta , 369 
Cone 157, 163 
Coneflower, 482 
Conifers, 11, 144-172 
Cont f crates, 146-172 
C onmm 412 
Conor cphalum, 93, 94 
Conopholxs, 618 
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Convallaria, 558 
Convolvulaccae , 438-442 
Convolvulus, 440, 441 
Copra, 52 2 
Coprinus, 54, 56 
Coptis , 215 
Coral Berry, 465 
Coral Root, 608, 612 
Coral l in a, 50 
Corail or rhica, 612 
Core horns, 382 
Cordyliiu \ 566 
Coreopsis , 476 , 484 
Coriander, 412 
Conundrum, 412 
Cork. 186 
Corkwood, 190 
Cormophytes, 8 
Corn, 505, 509 
Broom, 512 
Dent, 506 
Flint, 506 
Indian. 504 
Pop, 506 
Sand. 558 
Squirrel. 240 
Corn Cockle, 213 
Corn Flower, 496 
Corn Starch, 507 
Cornel. Dwarf, 40(» 

Silky. 408 

( ornus, 406, 407 , 409 
Corona, 572 
( dronilla , 277 , 285 
Cortadcria , 514 
Corlinarius, 54, 56 
Corydalis, 236 , 240 
Corylus, 184 
( os ma riu in, 29 , 30 
Cosmos, 477 , 486 
Cota, 492 r 

Colinus . 367 
Cotton. 379-381, 380 
Cotton Grass, 517 , 518 
Cottonwood, 176 , 1/0-178 
Cotyledon, 11, 12, 288 
Cow Poison, 218 
Cowhane, 41 1 
Cowslip, 224. 440 , 444 
Coyote Brush. 478 
Crab Grass, 512 
Cranberry, 426 
Crancsbill, 336 
Crassala, 274 
Crataegus , 297, 302 
Cratcrellus , 58 
Cream Bush, 304 
Cream Cups, 233, 236 
Creeper, Trumi»ct, 455 , 461 
Virginia, 369, 372 


Creosote Bush, 622 
Cress, Bitter. 242 , 243 
Bulbous, 243 
Garden, 242 
Pcnnv, 241 
Rock, 242 
Shepherd’s, 272 
Water, 242 , 243 
Crcssa, 442 
Crinkleroot, 243 
Crinum, 568, 569 
Crocus , 562 , 574 
Crocus, Wild, 222 
Cronarlium, 76 
Cross Vine, 461 
Crolalaria . 278 
Croton, 340, 342 
Crowfunt, 214, 215. 220 
Crown of Thorns, 344 
Crueijcrae, 241-247 
Crucifixion Thorn, 622 
Cryptantha , 446 
Crypt og ra m ma, 1 1 2 
Cryptomeria, 150 , 166 
Cube!), 200 

Cucumber, 465 , 466 , 4<>7 
Cucumber Root. Indian, 550 , 
556 

Cucumber Tree, 226 
C ucumis. 40 7 
Citcurhita , 4o7 
Culver’s Root. 458 
( upressus, 170 
Curls, Blue, 448, 450 
Curly Grass, 104 , 114 
Curly Grass Family, 114 
Currant, 2(H), 268 
Cuscuta, # ) 14 , 616 
Custard Apple, 232 
Cyanophyeeae, lo, 23-25 
Cyathcoceac , 118, 119 
Cycads, 138-140, 137 , 139 , 141 
Cycadofilicales, 136 
Cyras, 137 , 140 
Cydonia, 308 
Cymhidium. 583 , 592 
Cynara, 496 
Cynoglossum, 445 
Cyperaccac, 516-518 
Cy penis, 513 , 518 
Cypress, 150 , 152 , 166, 167 , 
168-170 

Cypress Pine, 168 
Cypress Vine, 439 
CypripefUum, 579 „ 581 , 589 
Cyrtopodium , 591 , 592 
Cytisns, 285 

Dacdalca, 64 
Daffodil, 558 , 572 


Dahlia, 477 , 488 
Dahoon, 358 , 364 
Daisy, Giant, 492 
Michaelmas, 475 
Seaside, 477 
White, 479 , 492 
Dalea, 281 , 290 
Daliharda , 298 
Dandelion, 475 , 486 , 498, 499 
Danthonia , 508 
Daphne, 402 
Darlingtonia, 250 
Darnell Grass, 506 , 510 
Dasya, 47 , 48 
Dasystephana, 431 
Date. 522 
Datura, 455 
Daunts, 410 
Dayflowcr. 632, 034 
Deiodnn f 403 
Ueer Brush, 369 
Deer Foot, 231 
Deer Vine, 465 
Deerbcrry, 42o 
Delcsscria, 40 , 48 
Delphinium, 218 
Dendrohium, 589 , 592 
Dendroralamus, 511 , 516 
Dendromecnn, 23o 
Dennstacdtia, 104 
Dent aria, 243, 245 
Desert Afire, 324 
Desert Five Spot, 375 
Desert Gold, 478 , 488 
Desert Trumpet, 202 
Desmids, 29 , 30 
Destroying Angel. 53 , 60 
Dcutzia , 266 
Devil’s Apron, 37 , 44 
Devil's Rope, 320 
Devil’s Shuelacc, 39 , 42 
Devil weed, Mexican, 475 
Dewberry, 306 
Dewdrop, 298 
Dianihus, 211, 213 
Diatoms, 9, 30-34 
Diatomaceous earth, 32 
Dicentra, 240 
Dichondra, 442 
Dick sonia, 120 
Dicotyledoneae , 11, 173 
Dicranum , 98 
Die tarn nus, 346, 349 
Dierznlla, 464 
Dill, 412 
Dilsea, 50 
Diodia, 390 
Diomea, 254 
Dioon, 140 
Diospyros, 630 



Diphtheria, 17, 22 
Piphyllcia . 231 
Piplidis, 403 
Pipxacus, 466 
Piptcronia, 355 
Pirca, 400 
Discomycctcs, 73 
Pispnrum, 560 
Pisteqia. 404 
Ditch Grass, 594, 595 
Dock, 202 

Dodder, 608, 014, 616 
Podecatheon, 028 
Dogbane, 428, 429, 430 
Dogbane Family, 429 
Dogberry. 546, 550 
Dogwood, 406. 408, 409 
Dracaena. 5h6, 567 
Pracocephahnn, 450 
Dragonhead, 450 
Dragon Tree, Son, 567 
Praparnaldia, 34 
Prosera , 253 
Prosrrin ear. 253-254 
Prosophyltum. 254 
Pryoptcris, 108 
Duck Acorn, 602 
Duckweed, 534, 538-540 
Dulse, 40, 50 
Dusty Miller. 496 
Dutchman's Breeches. 236, 
240 

Dutchman's Pipe, 621 

Ebcnaceac , 628 
Ebony, 630 
Echcveria , 273, 274 
Echinacea, 484 
Echinocactus, 324, 325, 327 
Echinocercns 322, 323, 324 
Echinochloa, 512 
Echinocystis, 467 
Echiitm, 445 
Jictocarpus , 38, 39 
Eel Grass, 595 
Eggplant, 445, 454 
Eglantine, 300 
hichhornia, 598, 601 
Elacis , 530 
Elder, 464 
Box, 355, 356 
Marsh, 496 
Red- berried, 465 
Wild, 405 
Elderberry, 463, 464 
Elecampain . 473, 479 
Elcocharis , 518 
Elephant's Foot, 471 
Elk Grass, 541 
Elm, 192, 194, 195, 196 


Elodca, 596 
Embryo, 6 
Encnlvpta, 98 
Eneiria. 188 
Endive. 498 
Endothia, 74 
Enlcromorpha f 34 
Eospcrmaloptcrts . 138 
Ephedra , 140, 143 
Epidcndrum, 589, 590 
Epii/aea, 422 
Epilahium , 396 
E pi pact is, 586 
Epiphyte, 101 

Equisctincac. 10, 124, 126-130 
Equisctum , 128, 129 
Ergot, 73, 74 
Ericaceae , 4 1 4-424 
Erigenia, 410 
l.rigeron . 477 
Eriobotrya, 308 
Eriocauhm , 598 
E.ritxjomim, 202 
Friophorum , 517, 518 
Eriophylhnn, 488 
Erodium, 336 
Erynuiuni, 408 
E.rysiphaccae, 74 
E.rylhca, 530 
Erythronium, 546 
Erythroxylon . 622 
Eschscholtsia, 238. 239 
E nostrum, 29, 30 
liubatrys , 420 
Kuealyptol, 394 
Eucalyptus , 393, 394, 395 
Euchlaena, 506 
Eugenia, 392 
liupatorium , 472 
Euphorbia, 340, 341, 344 
Euphrasia, 4ol 
Evening Primrose, 394, 396, 
397, 399 

Everlasting, 479, 485 
Exoascaceae , 73 
Eyebright, 461 

l'agaccae, 184-190 
fagopyrum, 203 
/‘Witt, 178, 184 
Fairy Lantern, 548, 554, 560 
Family, 8 

Farewell-to-Spring, 398, 400 
Feathering, 542 
Fennel, 411, 412 
Fermentation, 72, 307 
Fern, 101 

Adder's Tongue, 108, 116 

Asparagus, 564 

Beech, 108 


Fern (Cant'd) 

Boston, 114 

Boulder, 103, 107, 110 
Brake, 104 
Christmas, 105, 110 
Cinnamon, 113, 114 
Cliff Brake, 103, 112 
Climbing, 104, 114 
Cloak, 112 
Coastal, 108 
Coffee, 112 
Cotton, 112 
Crested Shield, 108 
Desert Cliff Brake, 112 
Filmy , 106, 116 
Floating, 110, 116, 118 
Flowering, 114 
Gold. 112 

Golden Polypody, 112 
Grape, 116 
( irass, 1 1 2 
1 lav-scented, 104 
Hartford, llo 
Hart’s Tongue, 112 
Holly, 110 
Interrupted, 114. 115 
Ki Harney. 116 
Lace, H2 
Ladv, 104 
T -ip. 112 

Maidenhair. 103, 106 
Male, 104 

Marginal Shield, 103, 108 
Mountain. 108 
Oak, 108 
Parsley, 1 12 
Polypody, 103, 110, 107 
Rattlesnake, 108, 116 
Resurrection, 110 
Royal, 111, 114 
Seed, 136, 138 
Sensitive, 103, 112 
Serpent, 112 
Shield, 110 
Shoestring, 109, 112 
Spkenwort, 103, 112 
Stag -horn, 117, 118 
Strap. 112 
Sword, 102, 110, 114 
Tree, 118, 119, 120 
Venus-hair, 106 
Walking, 103, 112 
Wood, 108 
Fetter Bush, 420 
Fever Tree, 388 
Feverwort, 466 
Ficus, 194 197, 199 
Fiddleneck, 442, 446 
Field Basil, 452, 453 
Fig, 194, 196, 198 



Fig ( Cant'd ) 

Hottentot, 210 
Indian. 320 
Sea. 210 

Strangler, 194, 197, 198 
Fig Marigold Family, 208 
Figwort Familv, 450-461 
Filbert, 184 
Filieincac, 10. 102-1 18 
Fitif»cndula. 2% 

Filmv Fern Family, 116 
Fir, *160 

Balsam. 148, 160 
Cascade, 160 
Douglas, 146, 162 
(liant, 160 
Noble, 16() 

Red, lhO 
Fire Might, 77 
Firecracker Plant, 560 
Fireweed, 3%, 399 
Firewheel, 488 
I'issidrn r, 96 
I'insioii Plants. 8, 16 

Five Finger. 291, 292 
Flag. Illue, 560, 572 
Sweet, 532, 534 
Flagellates. 5 
Flannel liusb, 384, 386 
Flax, 338, 339 
Ideal mne, 473, 477, 478 
Fleur de I .is, 572 
Flour. 510 
1 'lower, 6, 7 

Flowcr-ol’-an hour, 379 
Flv catcher, 253, 254 
Foam flower. 263 
Foeniculum, 412 
Fog Fruit, 447 
homes, 63, 64 
J ; ontina/is. 98 

Forget-me-not, 440, 444, 446 
h'orsyfhia, 434, 436 
Forlunella. 354 
Fouquieria. 459, 462 
Four O’c lock, 207 208 
Four t >V1ock Family , 207 
Foxglove. False, 449, 460 
Foxtail Grass. 512 
Frag aria, 305 
Frasera , 432 
Fraxinella, 346, 349 
Fraxinus, 434 
F reman tin . 384 
Frijoles, 287 
Fringe, Fairy, 582 
Fringe T ree, 432, 436 
Fritillaria , 552 
Frog's-hit, 596 
Frost weal, 258 
Fruit, 6 


Frullania . 94 
Fuchsia, 398, 400 
Fuco-xaiitliin. 38 
Funis. 40, 41 
Fit mar in, 240 
Fumitory, 236, 240 
Fit nostrum, 427 
Fungi, 5, 7. 52-79 
Fungi, Algae-like, 52, 70, 71 
A sens, 72-74 

Hasidium, 52, 5t>-o4, 74-77 
Gill, 54. 56-02 
Pore, 02-04 
Fungus. Birch. <4 
Bird’s Nest. 55, 06 
Bracket, 61, 63, 64 
Coral. 00 
Club, 55, (4. Ui 
Cup, 73 

Damping OlT, 71 
Hoof, 64 
Pore, 54 
Punch, 60 
Shelf, 62. 64 
Sphere. 74 
Tooth. 64 

( iaiflurdiu, 488, 490, 491 
Galeonhis, 580 
Gall. 76. 77 
Gallherry, 364 
Gama Grass, 507 
Gametes. 102 
( iametophyte, 102 
Garlic. 544 
(tarry a, 190 
this Plant, 346 
Li listeria, 500 
Galium . r' l 0 
Gaulthcria. 421, 422 
lF aura, 398 
G aylussacia, 426 
Gnyof'hytnm , 398 
( i caster , 66 
Gelidium, 50 
Gclsemiuh 436 
Gentian, 429, 431, 432, 4o6 
Gentian Family, 431-433 
( rcntiaiia , 431 
Genus, 8 

Geranium, 336, 337 
Gcrardia, 460 
Germander, 448 
Gcum, 29b 
Cigar tina , 49, 50 
Gilia, 439 

Gill -o’er-the- Ground, 453 
Gi Hi flower, 244 
Ginger, 620, 635, 636 
(huger Family, 636 
Ginkgo t 140 


Ginseng, 404, 405, 406 
Gladiolus, 562, 574 
(ilassxvort, 204 
Glanruthea. 530 
Glccoma, 453 
Gleditsia, 288 
Glaeocapsa, 24 
Glumi florae, 503-518 
Glyeyrrhisa . 278 
Gnctum, 136, 142 
(fuetuin Plants, 140. 138 
Goat's Beard, 298 
Code tiu. 398 
Golden Aster, 476 
Golden Club, 532, 534 
Golden Glow. 482 
Golden Wattle. 290 
Goldenrod, 47n, 483 
Goldenseal, 220 
Goldthread, 215, 218 
Gonorrhea, 17, 22 
t ioosr Grass, 390 
Gooseberry. 268 
Barbados, 312. 316 
Goose foot, 204 
Gurdania, 386 
Gussy fdit m. 379 
Gourd Family, 46' >-467 
Grauadiila, 260 
GrajK\ 370-373, 373 
Grapefruit, 348, 352. 353 
Grass Family, 503-516 
Grass of Parnassus, 263, 264 
Gnitiola, 4 So 

Grease wood, 204, 205. 296, 
304 

Greenbriar, 556 
Li rim mui, 96 
Grindeha , 477 
Gnunellia, 48 
Grr unwell, 445 
Ground Cedar, 125, 12o 
Groundnut, 278 
Groundsel, 494 
Groundsel Tree, 478 
Guaiacuni, 6 22 
Guava, 393, 398 
Guayttle, 345 
Gulf weed, 42, 43 
Gum. Australian, 394, 395 
Blue, 394 
Cotton, 400 
Red, 394 

Red-flowered, 394 
Sour, 400 
Sweet. 270 
Gum Plant, 472, 477 
Gumbo, 378 
Gym widen iopsis, 582 
Gymnocladus, 289 
Gymnosi>crms, 11, 133, 135 
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Gymnosporangium, 76 
Gyromitra, 55, 58 
Gyrophora , 86 

Habenaria, 582 
Hackberry, J92, 193, 194 
Halicystis, 35 
Halimeda, 33, 35 
I Jalorrhagaccae , 600 
Hamamclidaccae, 268-270 
Hamamelis, 268 
Harbingcr-of-Spring, 410 
Hardback, 294 
Harebell, 628, 630 
Haricot, 287 
Hashish, 200 
Haustoria. 610 
Haw, 302 

Hawk weed, 486, 498 
Hawthorn, 297, 302 
Haworthia, 566 
Hazelnut, 179, 184 
Heal All, 451, 452 
Heart, Bleeding, 240 
Floating, 430, 432 
Hearts, Blue, 460 
Heartsease, 258 
Heath Family, 414—424 
Heather, 418, 4 22 
Beach, 257, 258 
Bed, 420 
Hebeloma, 58 
Hedeoma, 451 
l led era, 406 
Hedungia, 96 
Ifeirochloc, 514 
Helenium , 488 
II clian thentu m , 258 
Helianlhus , 479, 487 
Heliopsis, 480 
Heliotrope, 442, 446 
Heliolropum, 446 
Hellebore, 215, 218 
False, 542, 544 
II ell eb or us, 215 
II enter ocallts, 552 
Hemlock, 146, 156, 1 59* 
160 

Poison, 412 
Water, 411 
Hemp, 198 
Indian, 429 
Manila, 636 
Sisal, 568 
Hempweed, 473 
Hen and Chickens, 274 
Hen of the Woods, 64 
Henbit, 453 
Hepatica, 221, 222 
Hepaticae , 10, 91-95 
Heracleum , 411 


Herb Robert, 336 
Herb of Grace, 346 
Hercules* Club, 346, 404, 405 
Ilespcrocallis, 547, 552 
Heuchera, 263 
1 1 even , 344, 345 
llcxalectris, 612 
Hibiscus, 378, 379 
Hickory, 177, 182 
Hieracium . 498 
Hippocastanaccac , 360-362 
Hobblebush, 464, 465 
Hogwort, 340 
Jfnlacantha , 622 
Holms, 508 
Holly Family, 362 
Holly, American, 362, 358 
California, 304 
Deciduous, 364 
Desert, 204 
Mountain, 364 
True, 362 

Hollyhock, 374, 376, 378, 379 
H nlodiscus, 304 
Honeysuckle, 414, 416, 463, 
464 

Hop Tree, 347 
Hops, 198, 200 
Hard cum, 510 
Horehoiuid, 451, 452 
Hornbeam, 179, 184 
Horn wort, 598, 600 
Horse Chestnut, 360, 361, 362 
Horsebalm, 452 
Horsefly Weed, 278- 
llorseheal, 479 
Horseniint, 451 
Horseradish, 247 
Horsetail, 126, 129 
Horsetail Tree, 124, 130, 190 
I lorseweed, 500 
Hound's Tongue, 440, 445 
JIvustonia , 388, 389 
Huckleberry, 426 
Ilndsonia , 258 
Humulits , 2(X) 

Hyacinth, 556, 564 
Water. 595, 598, 601 
Wild, 560 
Hydnaccac, 64 
Hydnmn, 64 
Hydrangea , 266 
Hydrastis, 220 
Hydrocharitaceae, 596 
Hydrocotylc, 410 
Hydrodictyon, 34 
Hydro pteridales, 116 
HymcnocalUs, 568 
Hymenophyllaccae , 116 
Hypericum , 621 
Hypholoma, 58 


Hypnum, 98 
Hypocotyl, 399 
Hypopitys , 614 
Hypo. vis, 566 
Hvptis , 452 
Hyssop, 449. 450, 456 
llyssopus, 450 

I her is, 246 
Ice Plant, 210 
Ilex, 362 
I lysan thes, 456 
Impaticks, 624 
Indian Cup. 476, 482 
Indian Physic, 294, 196 
Indian Pipes, 612, 613 
Indian Poke, 542 
Indigo, Wild, 275, 278 
Tnkberry, 364 
Inky- cap, 56 
Innocence, 458 
hweybe, 55, 58 
Insect Flower, 492 
Inula, 479 
fonoxalis, 337 
Ipecac, 294 
Iponwca, 439 
Iris, 560, 572, 575 
I rnii weed, 469, 471 
Iromvood, 179, 184 
Black, 360 
I )csert, 290 
Red, 3<»9 

Jsoctaccac , 106, 120 
I socles, 126 
I so trio, 5S4 
lva, 496 

Ivy, English, 405, 406 
Marine, 370 
Poison, 365, 300 

Jacaranda, 455, 462 
Jack-in-thc- Pulpit, 531, 533 
Jacob's Ladder, 439, 443 
Jade Plant, 274 
Jasmine, 434, 436 
Jasmin u hi, 436 
Jatrvpha, 343 
Jeffer sonia, 231 
Jessamine, 436 
Jewel weed, 626 
Jew'clwecd Family, 624 
Jimson Weed, 444, 455 
Joe-pyc Weed, 472 
Johnny-jump-up, 258 
Jonquil, 558, 572 
Joshua Tree, 559, 564 
Juglandaceae, 179-182 
Jug latts, 180 
Jujube Tree, 369 
J uncus, 574 



Juniper, 152, 168 
Juniper us, 168 
Jussiaca, 396 
Jute, 376, 382 

Kale, 246 
Kalmia, 417 , 418 
Kapok, 381 , 383 
Kelp, 39 , 44 , 45 , 46 
Kentucky Blue Grass, 514 
Kentucky Coffee Tree, 285 , 
289 

King Devil, 498 
Knciffin, 396 
Knchia . 205 
Kohlrabi, 246 
Kruhi, 538 
K run iodcr^iron, 369 
Kuhnia , 472 
Kumquat, 350, 354 

/ abiatue, 447-453 
Lat inaria, 473 
Laetarius, 60 
Lactura, 498 
I .adder, Jacob’s, 439, 443 
Ladies’ Tresses, 580 
Lady’s Slipper. 577 , 581 , 579- 
581 

/. aqerstroemia , 403 
Lambkill, 418 
Lamb’s Quarters, 204 
Laminaria, 44 
Lamium, 453 
tAiniami, 443 , 447 
Lappula, 445 
1-arch. 146 , 150. 152 
Larkspur, 218, 220 
l.arix, 150 
Larrea, 622 
Latex, 343. 344 
Laihyrus . 288 
Lanrat car. 228-230 
Laurel, California. 228 , 229 
Great, 414 , 410 
Mountain, 414 , 418 
Pale, 418 
Purple, 416 
Sheep, 418 
Sticky, 3(>9 
Swamp, 41 ?, 418 
Laurus. 230 
Lavender, Desert, 452 
Sea, 626 , 628 
Laver, 40 , 48 
Lead wort, 628 
Leaf Curl, 73 
Leaf-cups, 482 
Leather Flower, 224 
Leather leaf, 416 , 420 
Leatherwood, 400, 402 


Lcaihcsia , 38 
Lecanora , 86 
Lecltca , 260 
Ledum, 418 
Leek, Wild, 544 
House, 271, 274 
River, 274 

Leguminosae , 275-290 
Lciophyllitm , 418 
Leitncria . 190 
Lenina , 540 
Lemon, 348 , 354 
Lemon Balm, 453 
Lemon Scent, 490 
Lemon Vine, 316 
Lemonade Berry, 360 , 366 
Lentibulariaeeae , 249 
l.enticels, 182, 308 
Lentinus, 54, 60 
L ensues, 64 
Leonurus. 453 

I. cpadnta, 342 
Lepidium . 242 
Lcpidodcndron. 124 , 126 
Lcpiota, 62 

Leprosy, 22 
Lrptammum. 618 
Lespedesa, 280 

J. csqucrcUa , 242 
Lettuce, 490, 498. 500 

Miners, 207 
Sea. 32 , 34 
Water, 534 
Lrunmtheumm , 492 
Lem obryutn. 96 
Latent rinum , 552 
Lneisia, 207 
Lihoccdru . 170 
Lichens. 9. 81 , 79-88, 82 , 83 , 

Licorice* Wild, 278 
Litmophora. 30 

Life Plant. 274 
Lignum vitae. 622 
f.igttsfriim , 436 
Lilac. 434 . 436 
Wild. 309 
Lilia c ear, 541-566 
Lilium, 543 , 545 , 546 
Lily, Atamasco, 5<>8 
C anada, 545 , 546 
Chaparral, 550 
Corn, 542 
Celestial, 574 
Chocolate, 552 
Desert* 547 , 552 
Day. 548 

Desert Mariposa, 554 
Easter, 552 
Fire, 541 
Fawn, 546 


Ha 

Lily (Conf*d) 

Garden Tiger, 552 
Humboldt, 550 
Little Leopard, 548 , 550 
Lemon. 550 
Leopard, 546 
Madonna, 552 
Mariposa, 552, 561 
Oregon, 550 
Redwood, 550 
Royal, 546 
Speckled Wood, 556 
Southern Red, 546 
Sand, 548 , 552 
Swamp, 568, 569 
Spider, 568 
Tiger, 550 

Turk's Cap, 546, 548 
Washington, 548 , 550 
Wild Yellow, 546 
Wood, 543 , 540 
Lily of the Valley, 550 , 558 
Lime, 350 , 354 
Wild, 346, 347 
1 Amador urn, 584 
L imotiium, 628 
Limnobium, 5% 

Limnorchis. 580 
lAnaceac . 338 
Linaria, 461 
Linden. 381 , 382 
Linden Family, 382 
Linen, 339 
JAnnaea , 465 
/ inum, 338 
Lionotus, 453 
Lion’s Ear, 453 
I A pans, 588 
Lippia, 447 
Liquidambar , 270 
Liriodendron, 226 
Listcra , 584 
Lithocarpus, 186 
Lithophragma, 264 
Lithospermum , 445 
lAthothamnion , 50 
Litmus, 84 
IAtobrochia , 106 
Litsra. 229 

Live Forever, 273, 274 
Live Leaf Plant, 272, 274 
Liverleaf, 221, 22 2 
Liverworts, 91-94, 92, 93 
Lizard’s Tail, 193, 200 
Lobelia, 634 
Locoweed, 278, 28 2 
Locust, 279, 286, 288 
Log Wood, 369, 371 
Loganberry, 306 
Loganiaceae, 4 36 
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I olnnn 510 
I onwtium 41 2 
I onmlUaicae 608 
I out (era, 463 

T oosestrift California 402 
haNe, 396 
Fringed, 624, 62 6 
Purple, 403 
Spiked, 402 
Swamp, 403 
\\ lute, 402 
\\ horled, 6 26 
Winged, 402 
Loiiuat 305, 308 
1 utus 600, 602, 604 
lam Apple, 456 
Lupmt, 275, 282, 284 
I udiowui, 396 
Lungwort, 84, 86, 444 
I yt hms 213 
l \(opcuiaccac 66 
1 vt apt rdon 66 
/ yt opt t strum, 456 
f vt opodtan at 122 126 
J copodtncm 1 1 
/ Mopodium 124 125,127 
/ vt opus, 451 
I \ a odium 114 
/ vqinopUrxs 138 
/ v 580 
J ysiloma 289 
/ ystminhui 626 
/ \thranae 402 
Lvthrum , 402 

Macaroni 510 
Mato, 232 
I/m lura 194 198 
Mat ror\ stis, 39, 44, 46 
1 fmrozamta, 140 
Madder, 390 

Madder hanulv 188 391 
Madia, 48(i 
Madrono 413, 414 
Magnolia 224, 226 227 
1 / aqnolun i ae, 224 -226 
Maguej Plant 568 
Maliogati), 289, 366, 624 
Desert, 304 
Honda, 229 
Mountain, 304 
Mutant hentum 554 
Maiden-hair Tree, 11, 136, 
138, 140 

Maid-of-the-Mist, 222 
Maize, 505 
Malm hod^ndron, 386 
Malacothrtv, 498 
Mala vis, 587 

Mallow, 374, 375, 377, 379, 
375-378 


Mallow Family, 374 382 
Malt 510 
Malu f, 299,, 306 
Malva, 375 377 
Malm strum 375 
\talva*'is< us, 37 6 
Mamillana 320 
Mandrake, 230 
Manfred a 568 
M angel -\V11r7el, 205 
Manqtferu 16 7 
Mango, 364, 367 
Mangrove, 399, 401 
Manna, 8/) 

Man/amta, 419, 422 
Mapk, \sh- leaved 355 
Birds-c\e, 357 
Black Sugar, 357 
Broad-leav ed, 356 
( ha Ik, 158 
Curlv, 357 
Dwarf 356 
I* lowering 376, 378 
Mountain 356 
Norway, 358 
Oregon 356 
Kid 356, 358 
Ku< k, 357 
Sima, 356 
Silver, 357 
Sott, 557 
Sugai, 356, 357 
Striped 356, 357 
Swamp 358 
\ 111 c, 356 
Western 356 
Maple sugai 357 
Maple ssrup 357 
Maranta 636 
Mara stums 62 
Manhanfta 92,94 
Marguerite 479, 492 
Mangold 478 
\fru an, 492 
Bui 486 
Fetid, 490 
J lg, 209, 210 
Fitm h, 4% 

Marsh, 223, 224 
Marihuana 200 
Mariposa T llv 552, 561 
Marruhxum , 452 
Marsh Grass, 514 
Marshmallow, 375 
Marstlea , 116 
Mat Grass, 447 
Matthxola, 244 
May Apple, 230 
Mayflower, 422 
Canada, 554 
Maypop, 260 


Mayweed, 492 

Meadowsweet 293, 294, 296 

Mcdcnla , 556 

Midtcaqo 285 

Mcilumna 280 

1 / 1 Unitlnum, 542 

Mcha, 624 

Miltssa, 453 

Mch lotus, 280 

Mentha 451 

Menvanthes 432 

\l men sta, 418 

Mt Hilary's r l resses, 34 

\hr ten \ui 444 

M( sad i nta, 494 

Meseal, 568 

Mescal Button, 326 

I lesemhrvanflu mum 209, 210 

Mesquite, 287, 289 

Met opium 36/ 

Mexican Manic T eaf 3-12 
Mu ra\li / icm 29, 30 
Mui(h\'\ti\ 21,23 24 
Muro -01 gam stu 15 
Mm opiptr, 200 
Mtkanui 473 
Mildew, Downy 70 71 
Mildew' l‘owdet\ 71 
Milioil 492 598, 600 
Milkweed 427, 428 433 
Milkwort 339 340 
Millei s Maid, 568 
Millet 512 
Mimosa 290 
1 1 tm til us 458 
Minnie Bush, 418 
Mint 451, 452 
Mituhihs 208 
Mist Mow< r 472 
Mistletoe 606, 010 611 
Mitilulla 390 
Mtidla, 26 \ 265 
Miterwort 263 265 
False 263 267 
Mmum 95, 98 
Moccasin Mower, 579 
Mock \pplc 465, 467 
Mock Cv press 205 
Mock Orange, 2o4 
Mockcrmit, 182 
Molasses, 512 
Mold, 70, 71 
tMnlluqo 208 
Mnnarda , 451 
Malteses, 424 
Monc>wort 624, 626 
Monkey Flower, 447, 458 
Monkcv Puzzle T ree, 170, 171 
Monkshood, 216, 218 
Monoi otyledoncae, 11, 12, 501 
Monoptiion , 477 



Monotropa, 612. 613 
Monotr apsis, 614 
Mans! era, 537, 538 
Mantta, 207 

Moosewood, 357, 402, 465 
Moraceae, 193-200 
Morchclla . 65, 06 
Morel, 65, 66 
False, 58 

Morning Bride, 488 
Morning (dory, 439 
Morphine, 238 
Morns , 193 
Moss, 10 

Cluli, 11, 102. 122-120 
Cranes hill, 95, 98 
Extinguisher, 95, 98 
Feather, 98 
Fern, 98 

Floating. 110 , 118 
Florida. 606, 607 
llairv Cap, 95, 98. 99 
Iceland, 80, 88 
Irish, 42, 50 
Luminous. 94, % 

Peat. 94, 90. 97 
Floating Moss, 110, 
117 

Pin Cushion, % 

Plume. 98 

Reindeer, 84. 85, 86. 88 
Spike, 106, 120 
Swamp, 90 
Tree. 98 
Tree l 'lull, 124 
Water, 98 

Mountain Ash, 300, 304 
Mountain Fringe. 240 
Moiisctail. 215 
Mulberiy, 193. 198, 447 
Mullen. 449, 457, 4<)1 
Musa, 631, ()30 
Musradina, 370 
Musei, 10. 95 -100 
Mushrooms, 10, 52 62 
Mushroom, Fear's Head, 
04 

Beef-steak, 55 
Chicken, 04 
Fairy-ring, 60, 62 
Field. 55, 56, 57 
Fly, 59, 60 
Haymaker’s. 56 
Hedgehog. 64 
Honey, 60 
Jac.k-o'- Lantern, 60 
Little Wheel. 62 
Milky, 55, 60 
Ovster, 60. (i2 
Parasol. 53, 60, 62 
Musk Flower, 458 


Muskmelon, 466, 467 
Mustard, 244. 247 
Mycelium, 9, 53, 54, 60, 64 
M ycophyta, 9. 52-88 
Mvcorrliiza, 578 
Myasotis. 444 
Mxnsurits, 215 
Myrica. 190 
MyriaphyUtim, 598, 600 
M yris/iea. 232 

Myrtle. 190. 394, 403, 418, 430 
Myrtus, 394 
Myxophyta , 9, 67 

.Vi iha his, 498 
Naked Wood, 3o9, 393 
Nannyherrv, 405 
Xarcissns, 558 572 
Nasturtium, 620. 022 
Xavicula, 30. 32 
Nock weed, 400 
Needle, Adam’s. 56 2 
Shepherd’s. 411 
Spanish. 488 
Xelumbn, 002 
A emastylis. 574 
116, A enwpanthes. 364 
X co pier is, 420 
Xeottia. 584 
Yeprnthrs, 250 
\cpctu. 453 
Xephro/epis, 114 
X ercoi yslis. 39, 44, 46 
Xcrimn. 430. 435 
Settle. Dull. 454 
Horse, 454 
Stinging 196, 201 
Nettle Family. 201 
New Jew*. Tea, 369 
\i(Otiana, 455 
Nicotine. 455 
Xiditlariaceae, 55, 66 
Nigger] lead. 410 
Nightshade, 39o, 454 
Nine Bark. 304 
, 55, Xitrohactci , 

Xilrosomnnas, 19 
Xntholoena, 112 
Xostor . 21, 24 
Nutmeg, 232 
California, 145, 148 
X yctaj/inaerae, 207 
Xymphaea, 60 2, 603, 004 
Xymphoides , 432 
Xyssa, 400 

Oak, Bear, 188 
Black, 181, 186, 188 
Blue, 188 

California Black, 190 
California Live, 181, 188 
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Oak (Coat'd) 

Canyon. 188 
Chestnuts, 181, 188 
Cork, 181, 186 
Eastern Live, 181 
Holly. 188 
Interior Live, 188 
Laurel. 180, 188 
Live, 180, 189 
Mesa, 188 
Mossvcup, 181, 188 
Oregon. 188 
Pin. 188 
Poison, 367 
Post, 188 
Red. 188 
Scarlet. 188 
Scrub Live. 188 
Tanbark, 186 
Twin Live. 188 
Valley. 181, 188 
Virginia Live, 186 
Water, 188 
White, 181, 186. 188 
Willow, 181, 188 
Oakesia, 544 
Oakum, 200 
Oat Crass. 508 
Oats. 504, 507 
False, 508 
Obolaria, 432 
Ocean Spray, 304 
( lentil In, 459, 462 
( )dnuto(/lossum, 592 
Oenothera, 394 
Oil Coconut, 522 
( 'ottousecd. 381 
Kapok, 383 
Linseed, 339 
of Neroli, 350 
Olive, 430 
Palm. 530 
W intergreen. 422 
Okra. 378 

Old Man's Beard, 79. 84. 87 
Old Man’s Whiskers, 29o 
Otea, 434, 436 
Oleander, 430, 435 
Olive, 432, 43<) 

Ohxcya, 290 
Onaffraccac, 394 
Onion, 542, 544 
Onoclca, 112 
Ophioylassum , 116 
Ophrys, 590 
Opium, 238 

O punt in, 313, 315, 317, 318, 
320, 328 
Orach, 204 

Orange, 348, 350. 351, 352 
Orange Root. 220 
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Orchid, Created, 582 
Craut-fly, 587 
Cow horn, 591, 592 
Cattleya, 588, 592 
European Bird’s Nest 584 
Five-leaf. 584 
Fringe d, 579, 582 
Greenfly, 590 
Leafv Green, 578, 580 
Leafy White 582 
Phantom, 612 
Ragged, 582 
Run 582 
Rose, 584 
Satvr, 580 
Vanilla 585 
Water 598 
Orchis, Fen 588 
Large Round-leaved 580 
Ismail Round-leaved, 580 
Stream, 580 
Shuwv 578, 580 
Order, 130 
Ore gem Crape, 221 
Oriental Isinglass, 50 
Orobntu he, 618 
Or outturn 534 
Orpine, 272 
Oriis Root, 572 
Orthotai pus 460 
i)r\sa, 508 

Osage Orange, 193 194, 198 
Ostxllatona, 21, 24 
Osmunda 111, 113, 114, 115 
Osnwrrhxza 410 
()strya, 184 
Owl’s Llnvci, 448, 460 
O a alts, 337 
OiViOCfitt 426 
Ovydendi on, 414 
( >3 ste r Plant. 498 
Oyster Thief, 38 

Parity cert n y, 335 
Paddy, 508 
P aeonia 218, 220 
Paint Brush IJevil’s, 498 
Indian, 4o0 
Painted Clip, 448, 460 
Painted Leaf 343 
! y ala font 1 488 
Palm, Betel Nut, 530 
Blue, 530 

Brazilian Ivory, 530 
I3ue earner, 519 
Cabbage, 525, 526 
Coconut 520, 521 
California Tan, 524, 526 
Canary Island, 522 
Date, 522, 523 
Guadalupe, 530 


Palm {tout'd) 

Hair, 530 
Hog Cabbage, 519 
Me Mean ban 526 
Needle. 530 
Palmyra 530 
Plume, 522 
Koval 522, 528 
Saw Cabbage, 526, 529 
Silver 530 
Sugar 530 
I hatch, 530 
Vine 530 
\\ mdimll, 530 
Palm banulv 519-530 
Palmetto, 526, 527 
Pdi 1 \ erdt, 289, 290 
Palohlatieo 193 
Pampas Crass 514 
\tnarolii y 55 
' V m/i 405 
1 'mid unit y 627, 634 
1* 1111c Crass 510 
Pmiutni 510 
Pansv, 256, 258 
Papas l r, 234, 218 
Papava 260, 261 
Pape 111, 2o0 
Pape 1 Flowei 488 
Paper Plant I gxptian 518 
Paprika 456 
P ipy 1 us 513, 518 
Pdiasite, 19 52 
Park 111 sonut 260 
Par iin I ta 82, 86 
f'arna&sut 26 3 
Pirskv, 411, 412 
Pat snip, 410, 411, 412 
f'atsonsui 403 
Pat thinium 345 
Pat tht non ssi/y >69 
Pirtridge Bern, 390 391 
Prisqut blower 222, 224 
Pas si flat a 260 
Passion I low'cr, 257, 260 
Pasttnam 412 
Paurotis, 526, 529 
Pawpaw, 231, 232 
Pea Carden, 282, 287 
I loan , 278 
Partridge 1 , 276 
Sw r eet, 282, 288 
Pea \ me, 288 
Pea banuly, 275-290 
Peach, 310 
Peanut 284 
Hog, 276, 278 
Pear, 304, 307, 308 
Alligator, 229 
Prickly, 315, 318, 320 
Pearlwort, 213 


Pecan, 177, 182 
Pettis 490 
Pedu ulari y 460 
Pidtomchm, 280 
Pi hint untu tn 336 
Pelican Flower, 621, 623 
Pcllaca 112 
Pilha 94 
Peliandra, 534 
Peltnjna , 88 
Pi hu illus, 32, 35 
Pennyroyal 451, 452 
Penny w^'it, 410, 430, 432 
Pinxtcmon 458 
Peony, 21S, 220 
Pi /> 1 ronna 200 
Pepo 467 
Pepper, 193, 445 
Wick, 200 
C avenue, 456 
Red 456 
\\ lute, 200 

Pippu Crass 241, 242 
Pc ppe t Inc 364,30/ 
Peppu \ im , 370, 372 
Pe ppe 1 mini 452 
Pcppunlgc 400 
Pi ppcrwnrl, 110 llf» 242 
Pin sLiu 31n 
Petiwmkle, 394 428, 430 
/'/ / min spot ult s 70 
Pima 22*) 

Pnsnana 202 
Persimmon 626 630 
PitalosUnioH 280 
Petroleum 32 
Pi htmti 444, 450 
Pevole 326 
Przfa 72 

Phai oph\ta, 9, 36, 38-46 
Phauolns 287 
Phcitoptni s 108 
Philadi I pints 264 
Phhtnn 514 
Phlox 439, 442 443 
Phot mx 522, 523 
Phohota 55 56 
PhoradnidtoH 610, 611 
Phornndiuni 24 
Phohnta 304 
Photohat term in, 22 
Phycoev aiun 23 
Phvc nt rythnn, 46 
PhvioinvcctiS 9, 52, 70-71 
Phyllotlatlu y 145, 148 
Phyllode, 290 
Ptnllodow 420 
Phylum , 8, 136 
Ph\ y alls 454 
Physm at pa, 304 
Phytelephas, 530 



Phytolacca , 206 , 

Phytophthora. 70 
Picca, lOO, 161, 163 
Pickerel Weed, 598, 599 
Pic Plant, 203 
Pieris. 420 
Pigeonherry, 206 
Pigweed Family, 204-205 
Pimenta, 393 
Pimpernel, False. 456 
Pinacear, 150-162 
Pinckncya , 388 
Pincushion, C actus. 322, 326 
Pincushion Flower, 488 
Pineapple, 606 
Pirn-drops, 610, 614 
Pinesap. 610, 614 
Pine, Arizona, 154 
Austrian, 156 
liigcone, 150 
Digger, 156 
Kastern White, 154 
Kastern Yellow, 156 
Foxtail, 154 
Hickory, 154 
Jack, 156 
Knnhcniic. 150 
Lin lhcr, 154 
Lndgcpole, 147, 156 
Longleaf, 147, 155, 156 
Norway, 156 
Nut. 154 
f *itch, 147, 154 
Ponder osa, 154 
Perl, 147, 15(i, 158 
Scotch, 15o 
Shore, 156 
Slash, 153, 156 
Sugar, 147, 154 
Western White, 154 
W estern Yillnw. 147, 154 
White. 147 
Whitehark, 154 
Pine, Air, 608, 609 
Pine, Creeping, 102 
Pine, Norfolk Island, 170 
Pmi/iticula, 249 
Pink, Garden. 211, 213 
Grass, 584, 586 
Ci round, 443 
Indian, 437 
Marsh, 429, 432 
Wild, 212, 213, 584, 586 
Pinnae, 102 
Pinnules, 102 
Pi non, 154 

Pinas. 151, 152-158, 153, 155, 
157, 158 
Pinweed, 260 
Piper, 200 
Pipewort, 595, 598 


Pipsissewa, 424 
Pistacia . 367 
Pistachio, 364, 367 
Pistin. 534 
Pisu in. 287 
l'itaya, 324, 330 
Pitcher Plant, 250, 251, 255 
Pilhccolobinm, 290 
Pityrotfrannaa , 112 
Phuiiobothrys, 446 
Plane Tree, 270 
Plancra, 192 
Plankton, 29. 36 
Plantain. Downy, 586 
Indian, 494 
Rattlesnake, 586 
Robin's. 477, 498 
Water, 595 
Plasnwd iophora, 70 
Plasmodium, 9 
Plasuwpara, 71 
Platyccriuw , 117, 118 
Platyslcuum. 236 
PlaUmus, 269, 270 
Plcioac, 590 
Plcui i\v Root. 428 
Plcurotas . 62 
Plat lira, 4/8 
Plum. 307, 308, 309 
Pigeon. 203 
Plumbago , 628 
Pin tens. 58 
Pneumonia. 17, 22 
Pncunitu on us, 22 
M r»<7. 514 

Prnu rui. 503-516 
pod. Bladder. 241, 242 
Sickle. ;43 
Podocarpi •*. 148 
j’odnphylluui, 230 
Podosphaera, 74 
Pm/onia , 579, 584 
J 3 oinsetha, 342, 344 
Poison wood, 367 
Poke. 200, 207 
Polcmomn ■; 443 
Poly u a la, 359. 340 
Poly iff nnu cue, 202-203 
i'ulyt/tiHtthim. 549, 554 
Polya* nto, 482 
Poly podium, 107, 110 
Polype tdy, 102 
Polyporaccac, 6 2 
Polyporns, 54, 61, 64 
Polysipltotiia , 42. 48 
Pfdysticlium, 105, 110 
Polystictus, 61, 64 
Polytrichum , 98, 99 
Pomegranate, 400, 402 
Pomelo, 352 
Pond Apple, 231, 232 


0 4 <) 

Pond Lily, 602 
Pond Seum Parasite, 70 
Poudweed, 594, 595 
Ponlcdcria, 598, 599 
Poor Man's Weatherglass, 
020 

Popcorn flow er, 446 
Poplar, 176, 178, 183 
Poppy. 233 234. 237. 239, 

234-238 

Populas. 176-178, 183 
Porcupine Grass, 514 
Porclla, 94 
Porphyra, 48 
Portcranthus, 294 
Portuluca . 206, 207 
Postelsia, 37. 44 
I'oUnnot/clon. 594, 595 
Potato, 445. 446 
Swamp. 59o 
Sweet. 438. 439 
Tide. 596 
Wild, 438. 439 
White, 454 
Potato Blight. 70 
Potcnfilla, 291. 292, 294 
Poverty Grass, 514 
Poverty Weed, 484. 496 
Powdery Scab of Potato, 70 
Prickly Ash, 346, 347. 405 
Prickly Pear; see Opnnlia 
Primrose Family. 626 
Primrose W illow. 3% 

1 Timus Berry, 306 
Prince's Pine. 424 
Privet. 432, 436 
Prosopis . 289 
Priitococcns, 2(>, 84 
Prunella . 452 
Prunes, 309 
P runts, 301, 308 
f\scudouhiuas, 77 
P scud ope si sa, 73 
Pseudo phoett ix , 519 
Psrudotsiu/a, 162 
Psidium, 393 
Psilocybe . 56 
Psilophyles, 121 
Psilophytineae, 10 
Psilophylon, 122 
Psilaslroplie, 488 
Psilotum, 102, 122, 123 
Psvchotria, 388 
Ptclca. 347 
Ptcridimn, 104 
Ptcridophyta , 10, 89, 101-131 
Pterocarya , 180 
Pterospora , 614 
Pterostylis, 590 
Puccinia, 75 
Puccoon, 445 
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Puffball, S3, SS, 56, 66 
Pultjm, 568 
PuUatdla, 222 
Pulu, 120 
Pumpkin, 46 7 
Pt tuna, 400 
Piushui , 305 
Puislane, 206, 207 
Milk, 342 
Sea, 208 
Water, 403 
Pussy Paw s, 206 
Puss\ toes, 473 478 
Putty-root, 587, 590 
Pycnanthcmmn , 451 
Pyr< nomyceti s 74 
P\ rethrum, 492 
Pyrala, 423, 424 
Pyrin, 307 
Pytlwim, 71 

Quack Grass, 506 510 
(Jut cn Anne's I ace, 410 
Queen of the Prairie, 2% 
Queen of the Summit, 379 
Out en’s Delight, 342 
()ncn ns 18(v 189 
Quillwort, 106, 126 
Quince, 304, 308 
Quinine, 390, 391 

Rabbit Brush, 477 
Radish, 243, 247 
Rufflt sia 614 618 
Raffia, 530 
Ragged Sailor, 490 
Ragweed, 484 496 
Ragwort, 494 
Raisin, 373 
Ratine Plant 201 
Raphamn 244 247 
Raphta 530 
Raphidcs, 531 
Ranuntuhn , 214, 217 
Raspberry 298, 302, 305 306 
Rattle Yellow, 461 
Rattlebox, 275 278, 282. 461 
Rattlesnake Master 568 
Rattlesnake Root 498 
Rattlesnake Weed, 410, 486 
Ravcna/a 633, 636 
Rayon, 382 
Red Berry, 368, 371 
Red Ribbons, 398 
Red Root, 369 
Redbud, 285 288 
Redscale, 204 
Redshank, 305 
Redwood, 150, 162-166 
Rctmospora , 168 
Retting, 200, 339, 382 


Revnosta, 369 
Rha limits, 368 
Rhapxdoph yllum, 530 
Rheum , 203 
R J11 nan thin, 461 
Rhtsobunn, 19 
Rhizoid, 84, 92 
Rhizome, 101 
Rlnzophora 399, 401 
Rhtsopm , 71 
Rhodwla , 274 
Rhododendron 414, 416 
Rliodora, 414, 416 
Rhodoph \u cac 46-5 1 
Rliodophyta, 9 36, 46-51 
Rhod\ menta 50 
Rhubarb, 203 
Rhus, 366 
Rhy m ho spur a t 518 
Rhvnta 122 
RiIh k 2iib 
Ru ( hi 94 
Rue, 505 508, 510 
Rice Paper PI ml 406 
Rice Rush, 562 574 
Ru nun 34) 

R ivina 206 
RivitUn ia 21, 24 
Rolnnxa 279, 288 
Ruble 188 
Rot alia 84 
Roek Rose, 258 
Rock Iripe 83 86 
Rocket 243 

Koekwi t'd 40 41 42, 258 
Ronnu \a 236, 237 
R orip pa 243 

Rose, 298 302 , 257, 29 5 298 
Rose Pamily, 291-310 
Rose of Sharon 379 
Rost mar\ , 416, 420 
Roseroot, 274 
Rosmwced, 482 
Rot, 70, 71, 73, 77 
Rouge Plant, 206 
Rovslonea 522, 528 
Rubacer 298 
Rubber, 344 

RubbeT Plant, India, 196 
Rubber Tree, Ctara, 343 

Para, 343, 344 
Rubtat eac 388-391 
Rubus , 305 
Rudbtckxa , 482, 489 
Rue, 346 

Early Meadow 215, 220 

Pall Meadow, 22 2 

Goat’s, 276, 278 
Rumex, 202 
Ruppta, 595 

Rush, 515, 516, 517-518, 574 


Runula, 54, 55 60, 62 
Rust, 71, 75, 76 
Rusty Leaf, 420 
Rut a 346 
Rutabaga, 246 
Rye 510 

S abal 525, 526, 527 
Sabbafia, 431 
Saccharomyt rv 72 
Sauhariim, 512 
Sage, Bladder, 452 
Brush. 494 
Lyre-lca\ed, 450 
Desert 330 
Purple, 450 
Thistle, 450 
W'ood, 448 
Sai/intut 368 
S aqina 213 
S iii/il tuna 595 
Sago Palm 137 140 
Saluiaro 329 330 
Saint Catharine s I iu 202 
St Johns wort, 206, 621 
Sake, 508 
Salal 422 
^ala-arm 452 
S ala an at 175 179 
Saluomui , 204 
Sti/u 178 185 
Salsify, 490 498 
S ahnht, 205 
Saltbush, 204 
Saltwoit 204 205 
Still ut 450 
S ah mm 110, 118 
Sambnnn , 464 
Sandwort 212 213 
Sain/umaria, 233, 235 
Sanautsttrba 29o 
Sanu id a 408 
Sanulc, 410 
Sapodilla Family, 630 
S 'aponaria 213 
S apota 630 
Saprophyte, 19, 52 
S aprolcqnia, 70 
Sarcobatiu 205 
Stir< odes, 614, 615 
Sartffnsttm, 42, 43 
Sarrtu enta, 250 
Sarsaparilla, 404, 405 
SI asm fra t, 228 
Satin Wood, 346 
Satinleaf, 626. 630 
Sauerkraut, 246 
S aururus 200 
Savin, 168 
9 axtfraqa, 264, 266 
Saxifrage Family, 263-268 



Scabiosa, 466 
Scale Moss, 91, 92, 94 
Scattdix , 411 
Scarlet Bugler, 458 
Schinus, 3<>7 
Schistastega , 96 
Schisaea, 1 14 
Schizophyla, 8, 15-25 
Schmaltsia . 36b 
Scirpus, 518 
Scleria, 518 
Scalopcndrium, 1 12 
Scotch Broom, 285 
Scouring Rush, 102. 128. 130 
Screw Bean, 289 
Screw Bine, 627, (j34 
Serophularia , 458 
Serophulariaceae . 45(>-461 
Scuppernong, 370 
Scutellaria , 449 
ScyUmnna, 21, 24 
Sea Grape. 203 
Sea Moss, 9 
Sea Palm, 37, 44 
Sea Potato. 58 
Sea-blite, 205 
Seaweed. 9, 34 
Seealr, 510 
Seed. 6. 135 

Seed Plants. 11, 133. 173, 501 
Seed-ho\. 398 
Sedge, 516. 518 
Sedge Kamil} . 516-518 
Sedinn, 272 
Sclagiuella , 106, 126 
S'cwpcrrirum, 271, 274 
Sena in, 494 
Senna, Wild, 27b 
Sensitive Plant, 27o, 290 
Sequoia , 102, 164, 165 
Seretwa, 526 
Serviccbcrry, 302 
Sesame Grass, 507 
Scsuvium , 208 
Setaria, 512 
Shad Bush, 300, 302 
Shaggy Mane, 53, 56 
Shamrock, 286 
Sheep \s-weed, 50 
Shepherd's Purse, 241, 242 
Shin Leaf, 423, 424 
Sicyos, 467 
Sida, 376 
Sidalcca , 378 
Sigillaria , 124, 126 
Silene, 213 
Silk Tassel Bush, 190 
Silk Cotton Tree, 583 
Silkweed, 428 
Silphium, 482 
Silver Bush, 342 


Silvcrrod, 472, 476 
Silverwced, 292, 294 
Sisal, 568 
Sisymbrium, 244 
Sisyriuchimu , 574 
Sium, 411 
Skyrocket. 443 
Skullcap, 449, 450 
Skunk Cabbage, 531, 532 
Slime Mold, 9, 67 
Smartweecl. 202, 203 
Sinilax, 556 
Smilicina, 551, 554 
Smoke Tree, 281, 289, 290, 
362. 36/ 

Smut, 74, 75. 76, 77 
Snakemouth, 584 
Snakeroot, Black, 405, 408 
Button, 408, 473 
Seneca, 339, 340 
White, 472 
Snee/.eweed, 478. 488 
Snow Brush, 369 
Snow Plant, 614, 615 
Snow-on-the- Mountain, 342 
Snowberry, 426. 464. 465 
Soap Plant. 552, 558 
Soapwort, 213 
So in, 280. 287 
Solatium, 445, 446, 454 
Solid a go. 4 7 b. 483 
Solomon's Seal. 549, 554 
False, 551. 554 
Two- leaved. 550. 554 
:.jrbits, 304 

Sorgum (Sorghum). 512 
Sorrel, Redwood. 337 
Slieep. 203 
Wood, 3. 7. 338 
Yellow , 338 
Sorrel Tree, 413, 414 
Sour Grass. 338 
Sour Wood, 414 
Spadix. 531 
Spaghetti, 510 
Spanish Ba> net, 562 
Spanish Dagger, 5b2 
Sparganiuceac, 594 
Spark leberry, 426 
Spartina. 514 
Spatlic, 531 
Spatterdock, 602 
Spawn, 53 
Spearmint, 452 
Spear scale, 204 
Speedwelf, 460 
Species, 8 
Specularia, 634 
Spergula . 212 
Spcrgularia, 212 
Sperm, 6 


Spcrmatophyta, 11, 133, 173, 
501 

Sphacetaria, 38 
Sphaeralcea, 378 
Sphaerclla, 28 
Sphagnum, 96, 97 
Spice Bush, 228. 229 
Spice Wood, 393 
Spiderlitig, 207 
Spider wort, 632, 634 
Spigclia, 437 
Spike Rush, 516, 518 
Spikenard, 405 
False, 554 
Spinach, 205 
Spiraea, 293. 294 
Spirillum. 17, 22 
S pi rode la, 540 
Spirogyra, 34 
Spirophylhtm , 19 
Spiraling, 21 
Spleenwort, 103. 112 
Sporangia. 27, 101 
Spore, 6, 27 
Spongospora, 70 
.S praguca, 207 
Spring Beauty, 206, 207 
Spruee, 149. lot) 

Black, 162 
Blue, 102 
Douglas, 146. 162 
Kiigelmann, 162 
Norway, lo2, 163 
Red. 161, 162 
Sitka, 162 
White, 148. 162 
Spurrev. 212 
Squash, 407 
Squaw Bush, 366 
Squaw Root. 411. 618 
Squirrel -tail Grass, 510 
Stagger Bush, 420 
Stapclia, 429 
Staphylococcus, 17 
Star, Blazing, 469, 473, 542 
Desert, 472, 4 77 
Karth, 56, 66 
Prairie, 204 
Shooting, 622, 628 
Texas, 428. 429 
W oodland, 264 
Star Grass, 568 
Star Mower, 622, 625, 626 
Starch, 454 
Staurastrum , 29. 30 
Steeplebush, 291, 294 
Steironema, 626 
Stella rid, 213 
Stcmonitis. 58, 6 7 
Stephanadiseus, 30, 32 
Sterculiaeeae, 384-385 



052 

Stick} -head, 477 
Sttcta, 86 
Stiqeoilownim, 34 
Shgonema, 21, 24 
St%pa, 514 
Stipules, 296 
S ttllvwta 342 
Stock, 244 
Stopper, 392 393 
Storksbill, 336, 337 
Stouccrop, 272 
Stoheroot, 452 
Straw he rr>, 296 303 305 
5 trchtzui, 629 636 
Strtptococcus, 22 
S trvptopus, 553, 554 
►S traphostylcs, 27 8 
Strjihmnc, 437 
S trydinos 437 
5 tit art to 386 
5 t\Iapliorum, 234 
.5 mu (fa 205 
Sugar, 512 
Sugar Beet, 205 
Sugar Hush, 166 
Sugar Cane 5 12 
Sugarhcrrv 192 
Sulphur Flower 202 
Sumac 360 362 363, 366 
Sun l)tw, 252 253 
Sundrup 396, 399 
Sunflower, 474 475 487 479- 
480 

Supple Jack, 369 
Sweet Briar, 300 
Sweet Cicely, 410 
Sweet Gale, 190 
Sweet Glass, 514 
Sweet \\ ilium 212, 213 
Wild, 443 
Sivictcnut, 624 
Sycamore, 269, 270 
S>mhiosis, 79 
S ympc talar, 12 
y nt plot ar pus , 531 
Symphorxcarpo s 465 
Syndcsmon 224 
Synthcnsma, 512 
S yrttuia, 436 
Syrmga, Wild, 264, 266 

Taqctcs , 490 
Tape Grass, 596 
7 aphrina, 73 
Tapioca Plant, 343 
Tamarack, 150 
lamaruu cue, 621 
Tamarind, Wild, 289 
Tamarisk, 621 
Tamanx, 621 
Tanacetum , 494 


Tangeln, 352 
1 angenne 352 
Tangleberry, 426 
Tannin, 160, 388 
Tansy, 494 
/ arautettm, 498, 499 
Tar Weed, 403, 486 
lasajillo, 320 
/ ax odium 166, 167 
I axus 145 148 
I cm, 380 387 
Labrador, 416, 418 
Mormon, 140 143 
New Jusc>, 369, 370 
Oregon, 369 
Oswego, 451 
1 eab< n \ 422 
I earthumh, 203 
1 easel 466 
Icosmti, 506 
Tephiosia, 278 

] 1 1 unis 22 
I rh apona i , 400 
filrapidia 21 
J annum, 448 
/ hah st a , 617, 618 
i halm 63o 
Ihalulnnn 220 
f hallo ph\ to 13 88 
Thallopli>tes, 8 
111 dins 8 17 
/ hamnosma, 347 
I hasp win 412 
1 tn a, 380 
/ heat cue 385-38S 
J he ini 388 
/ In ohi oma 385 386 
J lieohroimm, 385 
/ In lost htstrs 86 
rhimhleheri}, 294 298, 306 
Tin mbit weid, 222 
1 lustle 408 49o, 497 
T Insth Family, 470 496 
Thistle lnhe, 494 
1 hltispi , 242 
Thom \pple, 455 
T borough wort, 472 
1 liree-setded Meriury, 342 
J hnna r 530 
I fluid turn, 98 
J huja, 168 169 
Thyme, 453 
rhyme lacat uit , 400 
7 hymns, 453 
/ tat dla , 263, 267 
Tick seed, 476 484 
Tigir’s Jaw, 210 
him, 382 
7t llauutrum 274 
Txllandmt 006, 607 008, 609 
TtUetta, 76 


Timothy, 506, 514 
Tinkles Penny, 621 
7 nustptcns , 122 
Toadflax, 46l 
Tobacco Brush, 369 
Tobacco, 455 
Indian 630, 634 
Tree, 445 456 
/ o field m t 542 
Tolvpnthm , 24 
Tomato, 445 456 
IlusL 454 
Tooth Cups, 403 
Toothache Tree, 346 
Joothwoil, 243, 245 
lorchwood, 347 
7 orrt ya 148 
Touih-me not 620,624 
1 ovon 296 304 
Ion c odt ndt on, 365 >06 

/ ren anion, 203 
7 tat htlospitwum 430 
7 lailtvntt pus 530 
/ rad lsi an I to 634 
7 rat to potnm 498 
T rave Id\ Palm, 633 0 30 
Tl aveli r s 1 i u nd 32o 
T lie nt 1 liavin 624 
7 i e toil 278, 280 
/ ruhot rn ns 319 
/ rithoioLti 95 
huhonuwt \ 116 
/ ru hosti nut 448 
I ru nta I is 625 626 
7 n folium 280, 286 
htlhum 555 558 
I nosh urn 466 
/ ; tphorii 584 
/ rip sat nm , 507 
It ist turn 508 
I nl mint 508 
/ roptu olu nt, 622 
I ropism 290 

I rumprt C neper, 455, 46 1 
Inunpit \ine, 461 
/ smut 156 159 
Itibir 06, 73 
TuhcTCulosis, 17, 22 
I ruffles ()6, 73 
Tulip 564 

T ulip T ree, 222, 226 
Tunihli - A e*ed, 244 
Tuna, 318, 320 
luptlu, 400, 402 
I urk’s Head, 326 
Turnip, 247 
Indian, 531 
Prairie, 280 
Turpentine Broom, 347 
4 urtlehead, 447, 458 
7 usstlago, 494 



